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Arma inertial systems provide 

maximum effectiveness for air-to-surface 
missiles. If you are interested, contact 

Arma... Garden City, N. Y. 

A division of American Bosch Arma Corporation. 
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BEGoodrich, 


B. F. Goodrich brakes, wheels and tires 
selected by Temco for new jet trainer 


In designing the new TT-1 primary jet 
trainer for the Navy, Temco engineers 
asked for a high capacity brake that would 
take the punishment of a trainer’s high 
landing frequency. And they wanted 
Wheels and tires that would stand up to 
the strain when student pilots make “six 
dings to the approach”. 


For these reasons they selected a com- 
plete B. F. Goodrich package, wheels, 
takes and tires. Dynamometer and actual 
flight tests prove that B. F. Goodrich disc- 
type brakes have greater capacity for fast, 
chatter-free stops than any brakes on the 
Market today. 

Full 360° sintered metal linings give 
Onger brake life and better ground con- 


trol. An automatic 2-way adjuster main- 
tains constant lining clearance regardless 
of service wear, eliminates periodic 
manual adjustment and assures that the 
brake will always react the same way to 
pedal pressure. 

B. F. Goodrich brakes, wheels and tires 
combine unusual strength with minimum 
weight. These features give the country’s 


newest military training plane added 
safety for take-off, landing and for ground 
control, too. 


ENGINEERS AND DRAFTSMEN 


For interesting and rewarding assignments 
in developing a variety of new products for 
aviation, contact: Technical Superintendent, 
B. F. Goodrich Aviation Products, Troy, Ohio. 
Your inquiry will be confidential. 


B.EGoodrich Aviation Products 


a division of The B. F. Goodrich Company, Akron, Ohio 


Tires e Wheels e Brakes @ De-lcers @ Inflatable seals e Fuel cells e Heated Rubber 
Pressure Sealing Zippers « Rivnuts e Avtrim e Adhesives e Hose and rubber accessories 














The C-123 can’t land on a postage stamp: 


but almost any clearing is its landing field 


On almost any clearing—almost any field— 
you can safely land the Fairchild C-123 
assault transport. 

Actual short-field tests have demonstrated that 
the rugged C-123 is able to take off and land 
from deeply eroded, sandy fields; that it can 
work from unprepared clearings under down- 


landings into ungraded “combat zones”. . . 
at 8-second intervals. And literally thousands 
of flights have proven that the C-123 requires 
no more than 700 ft. for takeoffs and landings. 
During these strenuous tests, no C-123 was 
lost, none was damaged. 

What better proof of the C-123’s near- 
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Grafting metal skin 
on glass eyes 








This Bausch & Lomb 
technologist is vacuum-coating a 
lens 2mm thick with thin films of metallic 
salts to increase control of light and color. If the lens 
were enlarged to the height of Mt. Washington 
(6,288), the lens coating would be equivalent to a 
four-inch transparent layer. This submicroscopic sur- 
facing method, developed by B&L, makes possible 
miracles in selective reflectance and transmittance of 
light of any specified wavelengths. Practical applica- 
tions range from color TV to directional control of 
guided missiles. How does this kind of advance tech- 
nology fit in with your contract plans? 


WRITE FOR COMPLIMENTARY COPY OF 
LIMITED EDITION, “OPTICAL COMPETENCE” 
(on official letterhead, please, indicating 
title). Bausch & Lomb Optical Co., 81014 
St. Paul Street, Rochester 2, New York. 





|S ¥eU Oho) OF s cas BONES) 




















INDEX TO ADVERTISERS 


~*~. Spark Plug Div., General Motors 
MR eG Ee Pe his Coidemaice see en eek 
POE i 55k 6 wdc oso 2 See een Oe 21 
Aerojet-General Corp. ................ 
AiResearch Manufacturing Co., Div. of 


IEG TRIE 508855 Gai Garo :0'e.4 8 44008 115 
American Airlines, Inc. ............08. 24 
American Machine & Foundry Co..... lll 
Oe WN Sab I RR eae ey 35 
Arma Div., American Bosch Arma 

OS aE RS Perr rrr rrr reer re Cover 2 
Autonetics, a Div. of North American 

ER ENE Si oben cece a es Kee eae 14 
B & H Instrument Co., Inc... ...1...0.0+. 84 
Bausch & Lomb Optical Co............. 4 
Bes PASTOR OEe OTD. o:s.5.50:5's 5:05.00 ow sic 64 
Bendix Products Div., Bendix Aviation 

SDL foe ea kbs ak apie as 8600 De a basa Cover 3 
UNE PUR USEERO AOD, ~ p :0.40 00 0's 50 ne ewe ee 13 
SOA COS Sons rss cc bee tnawewee 8 
© ee 33 
Collins Radio Co.. Inc. ......0... 53 and 81 
Consolidated Diesel Electric Corp..... 
Continental Motors Corp. ............. 91 
Convair, a Division of General Dy- 

Oe ae errr Cover 4 
RR ER= WU REERG KOOEED. 6.cicce csecacsebsces 25 


Daystrom Systems, Div. of Daystrom, 
Se | Kh uCNSSS wa ken we asd oO 49% ROAR 
spougias Aircraft Co. ........00.. 38 and 39 
So ee OS SN ES 6 eee ae 27 


SUNDRIED TR NONMOY 6 soba ab kw c 0 6 655 5130 6 a's wage 83 


Eclipse-Pioneer Div., Bendix Aviation 
Rit is CARs DAG Ad S45 BG Ah Se aues eees 9 
ERCO Div., ACF Industries, Ine....... 73 


Fairchild Engine & Airplane Corp., 
PEE, BIN 6 vssis was a9 s.c's sssisiewed any 
Fairchild Engine & Airplane Corp., 
Co TOS a ee err mene 
Ford Instrument Corp., Div. of Sperry 


PME OMED, oc SbGndades tec shocasaaens 108 
Frick-Gallagher Manufacturing Co..... 106 
General Electric Co., LMEE........... 107 
General Mills, Inc., Mechanical Div... 96 
General Precision Laboratory, Inc.... 87 
RARER, TBS Wg: BOD a sie sin 600 ose am 1 


Hoffman Laboratories, a Subsidiary of 
Hoffman Electronics Corp. .......... 


Huck Manufacturing Co. .............. 86 
POC Me RACING, SEO i vdieo wah evan wie 103 
moermmen Aireratt Cord. <..o 0550s siewes 7 
SRNR ais owe Saw aes oA KOR OS 5 
SEMEN So Con biG wae dak we Oe wh eee 31 
Lockheed Aircraft ere 10 and 11 
OS CORSE paar ne ere ae 49 


Motorola Communications & Electron- 
BO, BIOS aks cance pees ns sca sau wanax oe’ 92 


North American Aviation Inc.......... 76 
NOPSNTOD BIPOTALE, TNC... oni oo k cc cecesn 17 
Orenda Engines, LAd.. .....ccsssccsecas 18 


Poe Petroleum Co., Rocket Fuel 


Pratt & Whitney Aircraft Div., United 


PRIPEPREE ASOED, k6 ckeecaseesetnes 70 and 71 
Raytheon Manufacturing Co. ......... 68 
Reaction Motors, UC. .....ccccscseecee 100 


RCA Engineering Products Div., Radio 
Corporation of America............. 
Royal Air Force Flying Review ...... 85 


Saginaw Steering Gear Div., General 
RISE BOOED: bs4.nc len ca eNio sees suness 
Scintilla Div., Bendix Aviation Corp... 32 
Southwest Airmotive Co. ............- 113 
Sperry Gyroscope Co., Div. of Sperry 
ee SS ee eens 
Stewart-Warner Electric, Div. of Stew- 


SVteWerner GOP. <.6.0c..cssacccsaes 0 
Stromberg-Carison Co. ...........s00s5 36 
Sylvania Electric Products Inc......... 99 
Taleo Engineering Co. .............00¢ 60 
Trans World Airlines, Inc. ............ 105 
USAC Transport, as et kee 104 
WS MANE NIE 5 ig osac i oncgs ce peustaneue 95 
Werbal Bincrahl orp: 2 cscs. ssc ceeke 28 
Westinghouse Electric Co., Aircraft 

Baulnment WEPt. 6 .c2 2. éss sess ciese 114 
Westinghouse Electric Co., Apparatus 


BG x ccchue ek swdwavs secanes Sie 56 and 57 


AIR FORCE Magazine * March 1957 


CT 
inat: 
Weig 
DO 


Sear 


OT 
hair 





ILC 
ance 


















! 25 he Lear LC (Latitude Compensating) Compass has: 


. i CT. completely transistorized system — for longer life, elim- 

Y 67, @ mation of tube unreliability, and significant reduction in 

7 Z Weight, space, and power required. 

. 36 DO }direct output synchros—right on the outer frame of 
99 @ tyro to eliminate backlash and signal inaccuracy due to servo 
go sear trains. 


-. 10 OT only two package system —for ease of installation and 
104 “aintenance, greater compactness, and reduction of weight 
‘95 [because of minimum inter-connecting cabling. 
23 (@ L(—internal latitude compensation—for accurate perform- 
tice at any point on the earth’s surface. 


PC }- printed circuit system—for greater dependability and 
reduction in weight and cost. 


AS j-all steel gyro—exclusive design reduces variation in 
trift due to temperature change; provides free drift of less 
than 4 degrees an hour. 
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WE'VE 
ADDED 8 
NEW “POINTS” 

TO THE 
COMPASS 


zs. 
484, 3 > 
48g sa no gane® 
*hsagsgagasagnananessee® 


DMO- dual mode operation — providing a “slaved” mode for 
areas of normal magnetic flux, and a “free” mode for areas 
of magnetic disturbance. 


LiC—lowest in cost—considerably less than any other compass 
of its type. Yet the Lear LC exceeds every performance speci- 
fication laid down by the Bureau of Aeronautics, U.S. Navy, 
for the MA-1 type of compass. 


LEAR LC COMPASS 


Gyro-stabilized com- _" 
pass system providing 
accurate directional 
heading and autopilot 
control for aircraft 
under all conditions 
anywhere on the globe. 






LEAR INC., GRAND RAPIOS DIVISION, GRAND RAPIDS, MICHIGAN 

















A Boon to Safety 

Gentlemen: The Air Force Association 
plan for Flight Pay Protection has my 
most hearty approval and_ support. 
Having spent my entire professional 
career with the Air Corps and Air 
Force as a flight surgeon, I am well 
aware of the reluctance rated person- 
nel have in voicing physical complaints 
to a physician if they have any reason 
to suspect they will be grounded as 
a result of consultation and physical 
examination. This reluctance is based 
on two factors: first, the love for fly- 
ing; and second, the loss of flying pay. 
The loss of flying pay is quite a severe 
shock to the family budget, and your 
plan provides an adequate period of 
financial readjustment in case an in- 
dividual is grounded for some physi- 
cal defect. 

This plan will be a great boon to 
our flying safety program, since rated 
personnel with physical defects which 
may disqualify them for flying duties 
are a definite hazard to flight safety. 
In your article “Flight Pay Protection 
Pays Off,” January 1957 issue of Arr 
Force, Lieutenant Nigri brings out 
this point by remarking: “Now you 
don't have to worry about hiding any- 
thing from the flight surgeon when 
you take a physical.” 

I would like to have your permis- 
sion to reproduce this article in our 
AMC Surgeon’s Information Bulletin, 
which is disseminated to each of our 
command field installations. It is my 
intention to urge flight surgeons, flight 
safety officers, and operations officers 
to make all rated personnel aware of 
the advantages of the plan, both to 
the individual and to the AF. 

Brig. Gen. Edward J. Tracy 
Surgeon, Air Materiel Command 
Wright-Patterson AFB, Ohio 


@ Anyone who wants more informa- 
tion on our Flight Pay Protection plan 
may write AFA Hq., Mills Bldg., 
Washington 6, D.C.—The Editors. 


Historian’s Eagle Eye 
Gentlemen: First of all, I should like 
to go on record as stating that Aim 
Force is the finest airpower publica- 
tion I have ever read. 

Secondly, however, I am forced, as 


an aviation historian, to tweak the 
editorial noses of your art advisors 
because of the illustration that accom- 
panied the fine story on Raoul Luf- 
bery in the January issue. 

The aircraft shown as Lufbery’s, 
and from which he jumped, is illus- 
trated as a Nieuport type XVII, 
whereas, in actuality, “Luf” was flying 
one of the recently received Nieuport 
XXVIIs, when he met his death. 

By the same token, the wing of the 
German Albatros machine bears the 
old-style curved side cross, whereas 
the Germans had long since ceased 
to employ this type of marking, hav- 
ing . resorted to the straight-sided 
cross eftective January 1, 1918. By 
the time Lufbery was killed, all old- 
style crosses had been painted out, 
and the new form stenciled on the 
wings and fuselage. 

Maj. Kimbrough S. Brown 
Ft. Walton Beach, Fla. 


Understandable Misinterpretation 
Gentlemen: I have just finished read- 
ing the January 1957 edition of Air 
Force Magazine, and now, I wish 
to disagree with part of an article 
under the heading of “The Ready 
Room,” by Edmund F. Hogan, page 
82. He states: “Invaddition, the Guard 
took delivery of Republic RF-84F 
aircraft, the first time in history that 
ANG units had received aircraft di- 
rect from the production line.” 

In late 1948 and early 1949 the 
ANG received from Lockheed Air- 
craft Corporation here at Van Nuys, 
Calif., the first jets to be delivered 
direct to the units. Our wing, the 
146th Fighter Interceptor Wing, un- 
der command of then General Thomas, 
helped to deliver the aircraft by per- 
forming the production test flights 
under the direction of Col. (now Brig. 
Gen.) C. A. Shoop and Maj. (now Lt. 
Col.) Robert DeHaven of the 146th 
F-1 Group of the ANG and Hughes 
Aircraft, respectively. 


One of the units to receive the 


jets was one of our own squadrons, 
the 196th FIS now stationed at On- 
tario, Calif. They flew the Korean 
policing action in the birds. 

The above I believe to be true, 
since I helped clear the flights from 





arial 


Van Nuys Base Operations. I’ve been 
an air technician since 1946 and have 
seen quite a few F-80Cs delivered to 
the ANG. 
M/Sgt. Vern Armstrong 
Van Nuys, Calif. 


@ It would have been more accurate 
had we said “the first time in history 
that ANG units had purchased air- 
craft direct from the production line. 
The word received, as we had in- 
tended it, meant direct procurement. 

The aircraft to which the writer 
refers were procured by the USAF 
for the active Air Force. A cutback in 
AF wings made them surplus to the 
needs of the active AF before they 
could be delivered. General Finch, 
then head of the Air Force Division, 
NGB, stepped into the breach and ar- 
ranged with the AF to have the air- 
craft delivered to ANG units.—The 
Editors. 


For Master Sergeants 

Gentlemen: I would like to congratu- 
late M/Sgt. Bill O'Keeffe on his arti- 
cle “Let’s Hold on to That ‘Out-At- 
Twenty’ Man,” in the December ‘56 
issue of Air Force Magazine. He ex- 
pressed the opinion of a good ma- 
jority of the AF master sergeants and 
hit the nail right on the head. 

He stated the problem correctly, 
but the solutions he proposed were 
too much along the line of token ges- 
tures. I can’t speak for all master ser- 
geants, but the majority I know and 
respect do not have their hands out 
for money. They want to enjoy a 
status compatible with their ability 
and experience; they want recognition; 
and all of them want to be rewarded 
for merit. 

Having been a member of SAC for 
a number of years, naturally I’m 
biased. But I know SAC is sincerely 
interested in taking care of its people. 
They are continuously analyzing such 
problems and doing their best to 
make the Air Force career more at- 
tractive. I say I know because I was 
lucky enough to hear a briefing pre- 
sented to our NCO Academy students 
by a representative of SAC’s Direc- 
torate of Personnel. The briefing hit 

(Continued on page 9) 
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KAMAN 
HOK-1 
'SHOWS ITS 
MUSCLE 


Undergoing U. S. Army evaluation 

tests including airlifting externally 

slung cargo, this Marine Corps HOK-1 

demonstrates ifs ability. Shown here 

carrying a 2500 Ib. jeep, it also takes artillery pieces, 

gas drums, ammo cases and other bulky materiel 
in stride. , 

HOK-1 general utility helicopters are already in 
service with the U. S. Navy and Marine Corps where 
they are used extensively for search and rescue 
missions, medical evacuation, personnel transport and 
cargo carrying. 

The development and production of utility heli- 
copers is but one of many contributions Kaman has 
made to our National Defense effort. We're proud 
to be of service. 


KAMAN 


THE KAMAN AIRCRAFT CORPORATION 
BLOOMFIELD, CONNECTICUT 
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MILITARY 
| FIELD SERVICE 


an integ ral Pp art For its vital computation phase of SAGE (continental air 


defense system) Burroughs responsibility to the Air Force 
begins with research . . . extends through engineering, 


of Burroughs development, production, testing, and installation . . . and 


includes essential field training, service and engineering. 
shail Resident teams of Burroughs Military Field servicemen are 
respons I b ' I ity for assigned to each SAGE site. These specialists install and con- 
- . tinually test each computer, executing field service functions 
computation in SAG E through intimate knowledge of the equipment. 

Already, scores of Burroughs specialists are on Military 
Field Service duty at home and abroad, wherever they are 
required to service complicated equipment. 

This is another demonstration of Burroughs complete 
systems responsibility for numerous Armed Forces projects 
embracing instrumentation, control systems, communications, 
electronic computers, data processing. 

In the areas of our proved capabilities, we welcome 
further inquiries. Call, write or wire Defense Contract Organi- 
zation, Burroughs Corporation, Detroit 32, Michigan. 


INTEGRATED BURROUGHS CORPORATION DEFENSE FACILITIES INCLUDE: 


Burroughs Corporation plants in Detroit and Plymouth, Michigan 
4 Burroughs Research Center, Paoli, Pennsylvania 
Bu rroughs B ElectroData Division, Pasadena, California 
Control Instrument Company, Brooklyn, N. Y. 
Burroughs Electronic Instruments Division, Philadelphia, Pennsylvania 
The Foremost Name Electronic Tube Division, Plainfield, N. J. 


° e The Todd Company, Inc., Rochester, N. Y. 
in Computation Military Field Service Division, Philadelphia, Pa. 


Looking to continuing expansion, Burroughs invites inquiries from qualified engineers. 
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right at the heart of the problem. 
SAC has a plan that cannot help but 
appeal to all master sergeants and 
airmen in the Air Force. 

SAC proposes establishing a Spe- 
cialized Duty Officer Program that 
will provide an avenue for motivating 
qualified master sergeants to progress 
from enlisted to commissioned ranks. 
Their definition of the Specialized 
Duty Officer Program is “A select 
group of motivated career-minded 
specialists who have progressed from 
enlisted to commissioned ranks by vir- 
tue of their technical and professional 
ability.” 

The actions they propose are: 

@ Establish Specialized Duty Of- 
ficer as a category; 

@ Phase out the Air Force War- 
rant Officer Program; 

@ Authorize Specialized Duty Of- 
ficer spaces on percentage of enlisted 
by career field; and 

@ Publish and distribute the 
ground rules of the program to all 
NCOs. 

What impresses me is that their 
plan benefits both the Air Force and 
the individual. Certainly, such a pro- 
gram would have a terrific impact on 
improving the morale and prestige of 
the master sergeants of the Air Force. 
As I see it, the young airman would 
have stronger reasons for staying in 
and striving for NCO grade because 
of the avenue for further advance- 
ment. Then, too, it would stimulate 
many of our coasting master sergeants 
into action when they see that such 
action would have a beneficial pay- 
off. 

It looks to me like SAC has the 
plan that will get the job done. I for 
one sincerely hope that it is imple- 
mented, because it is the best move 
yet to make the Air Force career more 
attractive and live up to the old re- 
cruiting standby, “The Air Force Of- 
fers Opportunity.” 

. M/Sgt. James Lovejoy 
Barksdale AFB, La. 


Compliments of a Friend 

Centlemen: I was highly impressed 
with Lt. Col. Clarke Newlon’s article 
on Dave Schilling [December ’56]. 
He was one of the outstanding officers 
in the Air Force, and the author has 
done an excellent job in presenting 
some of the more important high- 
lights of his Air Force career. It would 
be impossible, of course, to give Dave 
the true recognition that he, as one 
of our greatest airmen, so deserved. 
I feel that had such an article been 
published earlier, it would have had a 
direct effect on the Promotion Board 
meeting in Washington and perhaps 
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Dave would have been a general 
today. 

It is extremely unfortunate that his 
loss to the Air Force and to his many 
friends came at such an early age, 
but I feel that Dave, while he lived, 
was an invaluable asset to the service, 
and has left for future generations a 
legacy of courage and determination 
and a great belief in the future of the 
United States Air Force. 

Col. Francis $. Gabreski 


Myrtle Beach AFB, S.C. .- 


Not So Silent After All 

Gentlemen: I was quite interested in 
the follow-up by Capt. James Sunder- 
man to my “Silent Service” article 
[December 56]. The man makes some 
good points, and it is heartening to 
know that AF people are taking up 
the pen. As I pointed out, it’s about 
time. My object was to fan the fire 
and apparently I did, for the good 
captain leaped to his typewriter..and 
fired back even before the echoes of 
my own blast were stilled. The cap- 
tain trots out an impressive formation 
of statistics which attempt to prove 
that the boys in blue have surged 
ahead of other services’ writers. Tain’t 
so—what his figures indicate to me 
is an increase in writing activity— 
which I recommend—but we still have 
a long way to go. 

I think the major part of my article 
was on the “how to do it” side and 
after it was done, how to get it 
cleared and headed for a publisher. 
In this I hope I’ve done some good— 
even if it means added competition. 

M/Sgt. Frank J. Clifford 
APO, N. Y. 


Weekly Pay Check? 

Gentlemen: One of the fundamental 
foundations for our day-to-day living 
and business relations is the familiar 
word “money.” In order to increase 
the circulation of money in our coun- 
try today, I suggest that the Finance 
Office of Hq., USAF, look into the 
possibility of meeting pay schedules 
on a weekly basis. Not only would 
this increase the supply of money in 
circulation for daily business and liv- 
ing, but it would assist its members in 
“stretching” the cost of meeting its 
obligations. 

The cost of checking accounts could 
be a savings to the AF member since 
the present two-week period is con- 
sidered a: long way off from one pay 
period to the next. Let’s think about 
this: To keep costs down pay cash. 
The cost of money by its interest rate 
does not serve the member whose 
credit costs are actually additional to 
the borrowed money or purchased 


small articles. The value of money to 
the AF member may be increased by 
a weekly pay check—and of course 
the community and local business 
would be better as a result. 
Our day-to-day living is based on 
a weekly period and as such a weekly 
pay period to AF members would 
stabilize our living. 
CWO John A. Casey 
APO, San Francisco, Calif. 


Another Job for the Squadrons 
Gentlemen: In January “Air Mail,” 
George L. Setman points out that 
AFA could do more toward promot- 
ing aviation among teen-agers, and 
suggests, “. .. why couldn’t AFA give 
a few high school scholarships at 
local airports. . . .” Mr. Setman is 
getting at the root of our aviation 
problem—interesting our young peo- 
ple in flying. 

May I point out to Mr. Setman, 
and to the other members of AFA, 
that there is currently an organiza- 
tion primarily engaged in this en- ° 
deavor—the Civil Air Patrol. The CAP 
cadets consist of boys and girls four- 
teen to eighteen years old who meet 
weekly to learn about all phases of 
aviation. 

At present CAP can use all the 
help they can get. They need good 
leaders, qualified instructors, and more 
publicity. Also, they are always look- 
ing for sources of flight scholarships 
for the most qualified cadets. 

Mr, Setman, and the other mem- 
bers of AFA, would be doing a great 
service to the youth of the country if 
they would contact their local CAP 
squadron and ask, “How can I help?” 
If a squadron has not been formed 
in your particular area, sponsor the 
formation of one. Further information 
may be gained by writing to National 
Headquarters, Civil Air Patrol, Bol- 
ling Air Force Base, Washington,_D.C. 

To show that a precedent has been 
established, may I cite our local-case 
where the Fairfield CAP Cadet Squad- 
ron membership has increased by fifty 
cadets since the North Bay Squadron 
of AFA began sponsoring them three 
months ago. But to reach the national 
goal of 100,000 cadets, this needs to 
be repeated many times throughout 
the country. 

Ist Lt. William H. E. Doole 
Travis AFB, Calif. 


January Issue 
Gentlemen: Your January °57 issue, 
with Edward Teller’s story, was an 
all-around good one. Dr. Teller’s words 
were particularly timely. 
Louis Alexander 
Bellaire, Tex. 
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Saburo Sakai, Japan’s top living air ace, with sixty-four 
confirmed victories, is today a print shop owner in Tokyo. 
Though Japan’s surrender ended his flying career, his story 
lives on in Samurai (E. P. Dutton, $4.95). The title means 
Warrior, from the name of the once privileged Japanese 
ruling class into which Sakai was born. In Samurai, Sakai, 
with American author Martin Caidin and Japanese news- 
man Fred Saito, tells a story most American readers will 
find somewhat disturbing. It’s sobering to get a first-hand 
version of how easily this skilled Japanese airman, in his 
then superior equipment, prowled the skies and met and 
destroyed the best America could put into the air in the 
early days of the Pacific war. 

Sakai’s star was brightest over the Philippines, New 
Guinea, and Java. But it was in combat over Guadalcanal 
that his most harrowing experience occurred. The canopy 
of his Zero was shattered. With his right eye blinded, and 
streaming blood, his body half paralyzed, he managed to 
fly the 300 miles back to his base at Rabaul. 

In 1944 he returned again to combat at Iwo Jima. With 
only one eye, he still out-flew and out-fought the best he 
met. But the tide of war had turned. Japan had suffered 
irreplaceable air losses, and superior American equipment 
and numbers were pouring across the Pacific. When Saipan 
fell and RB-29s, P-51s, and P-38s appeared in large num- 
bers, Sakai knew it was just a matter of time. 

The book contains an allegation of American miscalcula- 
tion in grand strategy. After Saipan, Sakai says, Iwo Jima 
lay undefended, “dazed and helpless. . . . There remained 
on hand to defend the vital island . . . less than a battalion 
of Army troops. . . . These men walked about in shock, 
stupefied by the terrible bombardment. . . . Their brains 
were addled; they spoke incoherently.” A handful of US 
forces, says Sakai, could have easily taken the island. 
Sakai, who was then on Iwo, and the other defenders 
stoically waited for the invasion that didn’t come. Instead, 
the Americans turned to the Philippines. 

But the invasion of Iwo eight months later was a blood 
bath. Of the 75,000 Americans who were involved, 5,324 
died and 16,000 were wounded. Though more than 1,100 
US fighters and bombers and scores of warships supported 
the attack, the eight months had given Japan time to fortify 
Iwo with more than 17,500 crack troops and 6,000 naval 
personnel. And frantic Japanese construction had turned 
Iwo into a “mighty fortress, buttressed with pillboxes, 
powerful cave defenses, elaborate tunnels.” 

If, as Sakai claims, strategically located Iwo could have 
been taken eight months earlier without such a price, a 
tragic military blunder was made, and some day history 
must surely point the finger of responsibility. 

If this book leaves you with one feeling, it is that the 
Pacific air war was a turkey shoot for the Japanese. This 
was certainly not the case. Sakai’s story is deceptive, since 
he himself was far from a typical fighter pilot. Even in the 
early days, the ratio of air combat kills was three to one in 
favor of the American forces. But the scope of the Japanese 
defeat in the air doesn’t emerge from Saburo Sakai’s book, 
which is understandable since it deals strictly with his own 
stellar performance. In all fairness to Sakai, it must be said 
the Japanese lacked a hard core of pilots between Sakai’s 
level and the poorly trained novices who were sent, rela- 
tively unprepared, into air battle. These fell by the hun- 
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airman’s bookshelf 





dreds to American air aces. Upon this group rested the 
eventual decision in the air. 

Samurai reads like a novel—a credit to Martin Caidin 
and Fred Saito. It’s a book we hope all thinking Ameri- 


cans will read, as a sobering lesson on World War II. 
a * 2 


Those interested in the Pacific war will also find in- 
formative and useful a recent English translation of the 
General View of Japanese Military Aircraft in the Pacific 
War, compiled by the staff of the Japanese aviation periodi- 
cal Aireview (Kanto-Sha Co., Ltd., Tokyo, $6.35). This 
Japanese publication is distributed in the USA by Hampton 
Books, Hampton Bays, N. Y. It comes in a two-volume 
package—the original Japanese language edition (which 
contains photos, cutaways, and three-view silhouettes of all 
aircraft produced and tested in Japan in World War II) 
and an accompanying English translation of the Japanese 
text. 

= % * 

Maj. Robert E. Fuerst, an Air Force meteorologist and 
Arr Force Magazine author (see page 109), has written 
an extremely interesting and informative little book called 
The Typhoon-Hurricane Story (Charles E. Tuttle Co., $2). 
Major Fuerst divides his story into two parts: “The Ele- 
ments Attack” and “Man Fights Back.” In the first, he de- 
scribes how storms form, where and when they strike, 
and what damage they do. Part two is a combination of 
“you-are-there” and “how-to-do-it.” Here he explains how 
AF weather aircraft explore storms, how radar tracks them, 
and how they are interpreted for the layman. 

* * * 

Public interest in the launching of the earth satellite and 
in the approach of space flight has spurred the publication 
of a number of books based on scientific fact and informed 
speculation. These books are valuable because they trans- 
late technical matter into non-technical language. One new 
one is A Space Traveler's Guide to Mars, by Dr. I. M. 
Levitt (Henry Holt, $3.50). The author is Director of the 
Franklin Institute’s Fels Planetarium, in Philadelphia. An- 
other such book is Earth Satellite, by Patrick Moore 
(W. W. Norton, $2.95), which gives an excellent over-all 
view of the satellite program and goes into the practical 
uses of satellites in space travel, research, and military 
operations. The book is profusely illustrated with sketches 
by Irving Gels. 

% % * 

Admirers of the French airman-poet Antoine de Saint- 
Exupéry will want to read The Winged Life, by Richard 
Rumbold and Lady Margaret Stewart (David McKay, 
1955, $3.50). The authors, both British and flyers them- 
selves, bring to this life story the warm feeling of kinship 
only a colleague could experience and portray. 

Sf id 2 

Every American boy and girl should know the story of 
Charles Lindbergh—a story of how courage and vision led 
young Lindbergh to perform one of the great pioneering 
feats of modern history. This story is well told for the very 
young set in Ride on the Wind, by Alice De'gliesh from 
Lindbergh’s own book The Spirit of St. Louis (Charles 
Scribner’s Sons, $2.95). Basically a picture book, with 
magnificent illustrations, this book will capture the imagi- 
nation of children of ‘all ages, from four to eighty.—END 
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AMERICA’S RETALIATORY “REACH” was demon- over the North Pole, and circled the perimeter of most 
strated when a Boeing B-52, refueled in flight, recently of Canada and the United States. Fully loaded for 
covered 16,000 miles, non-stop, in 31) hours. The simulated bombing runs, the Boeing B-52s flew at speeds 
B-52, along with other Boeing Stratofortresses, wheeled —_ up to 650 mph, and at altitudes up to 50,000 feet. 


WINGED REFUELING 
STATIONS, jet - powered 
KC-135s, are moving off 
Boeing production lines 
on schedule. In service, 
KC-135s will add thou- 
sands of miles of reach to 
jet-powered bombers and 
fighters, refueling them at 
speeds and altitudes best 
suited to jet operations. 


BOMARC. Boeing’s Pilotless Aircraft 
Division is conducting successful firing 


tests of supersonic defense missiles. 
Boeing’s BOMARC guided missile -as- 


AMERICA’S ONLY JET TRANSPORT, the Boeing 707, parks at Los = Signment includes development of 
Angeles airport after flying Civil Aeronautics Board officials down from electronic guida nee, launching 
Seattle. Return flight carried International Air Transport technicians, means, bases, supplies and maintenance. 


reached Seattle in 1 hour 50 minutes. The 707 is helping officials 
work out procedures and rules for commercial jet flight in the U. S. TILDE AI As 





Now Autonetics brings laboratory precision to the assembly line 


eee with quantity production of electro-mechanical brains, nerves and muscles 


Automatic flight control or guidance systems must 
operate as dependably as the human faculties they 
supplement. Compact enough for the sleek confines 
of a jet or missile... yet rugged enough for environ- 
mental phenomena that defy description . . . they 
must be machined and assembled with a precision 
as exact as diamond-cutting. To make just one is a 
technological triumph—but the need is for thousands. 

That’s why AUTONETICS’ quantity production of 
these electro-mechanical stand-ins is a new mile- 
stone in American manufacturing. It has, in fact, 
meant turning production into an exact science... 
with techniques that rival those of an operating 
room... with tools that synthesize and multiply the 
skills of the master craftsman. 

In a business where even a thumbprint could 
cause intolerable inaccuracies, mechanisms are 
assembled in special dust-free rooms... by tech- 
nicians as immaculate as surgeons, and with the 


AUTOMATIC CONTROLS MAN 


same scalpel sureness. Production tolerances have 
been reduced to millionths of an inch. 

Finally, these systems—on whose accuracy human 
lives and purposes will one day depend—must be 
tested by equipment more sensitive, and to standards 
more exacting, than the products themselves. 

Today AUTONETICS is one of the few companies 
in the world that can produce in quantity the electro- 
mechanical products it designs: autopilots, auto- 
navigators, armament controls, computers, and 
other complete systems for the military and industry. 

For detailed information, write: AUTONETICS, 
Dept. F-72, 12214 Lakewood Blvd., Downey, Calif. 


Autonetics 


A DIVISION OF NORTH AMERICAN AVIATION, INC. 


HAS NEVER BYVItT BEFORE 
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Two out of three people traveling between the United 

States and foreign countries go by air. 
* * * 

A million people are expected to fly across the North 
Atlantic in 1957. 

* * ° 

There are now eight cities in the United States that 
generate more than a million air passengers a year. They 
are New York, Chicago, Los Angeles, Washington, San 
Francisco, Miami, Detroit, and Atlanta. The last two joined 
the list in 1956, ; 

* * e 

Washington, D. C., will have “helicab” service begin- 
ning in mid-1957. Pilgrim Helicopter Service will start 
with charter and contract services, and plans to add sched- 
uled operations over a sixty-mile radius in Maryland and 
Virginia. 

* * : 

The aircraft industry leads all other US industries in 
numbers of persons employed. Aircraft workers averaged 
800,000 during 1956 compared to a 750,000 average for 
the automobile industry. 


The plane carrying an experimental nuclear reactor, 
in connection with the development of an atomic airplane, 
is accompanied on its flights by a C-97 transport loaded 
with armed paratroopers. Their purpose: to protect the 
flying laboratory in case of a forced landing. 
* * af 

The Portugese province of Mozambique, on the eastern 
shore of Africa, is among the world’s most air-minded 
nations. It has eight flying clubs with thirty-two aircraft 
and 1,000 members. If New Jersey were proportionately 





as air-minded, it would have 480 flying clubs with half 
a million members. 
% % e 

The world’s scheduled airlines hit a new high of 78,- 
000,000 passengers last year, and it is now estimated that 
1958 will see 100,000,000 flying customers. 

* * * 

In 1956, for the second year in a row, US and foreign 
air carriers ordered more than $1 billion worth of jet and 
turboprop transports. The year-end backlog of orders was 
close to the $3 billion mark. 





MAIL YOUR RESERVATION REQUEST NOW! 


AFA National Convention & Airpower Panorama 


WASHINGTON, D. C. yx JULY 30-AUGUST 4, 1957 


Since more than 3,000 delegates and 
euests will attend the Convention, 
everyone cannot be accommodated 
at the Sheraton-Park and Shoreham, 
headquarters hotels. Therefore, rooms 


and suites at the Sheraton-Park are 
restricted to AFA delegates and In- 
dustrial Associate companies. The 
number of suites at the Shoreham is 
limited, but is not restricted. The 


hotels below are listed in the order 
of their distance from the Sheraton- 
Park, with the Shoreham nearest, etc. 
The Continental is suggested for Pan- 
orama exhibit personnel. 





Convention & Visitors Bureau 
1616 K Street, N.W., Washington 6, D. C. 


DATE 

















FIRST CHOICE 


SECOND CHOICE THIRD CHOICE 


( ) low ( ) Average ( ) High 

















TYPE ROOM DESIRED RATE 











AFA Hotels and Room Rates | Mail to: 
| AFA HOUSING OFFICE 
HOTEL SINGLE DOUBLE TWIN | 
Sheraton-Park* $ 9.50 $13.00 $13.00 
Shoreham* 9.00 14.00 14.00 NAME 
Windsor-Park* 9.00 | 12.00 | 1200 | 
Dupont Plaza* 9.50 12.50 12.50 | | ADDRESS 
Woodner* None 13.50 13.50 | CITY & STATE 
Mayflower* 9.00 14.50 16.50 | 
Statler* 11.50 15.00 16.50 i HOTEL 
lee House 8.50 12.00 12.00 
Burlington 7.50 | 10.00 10.00 I 
Ambassador 7.50 11.00 12.00 | 
Hamilton 7.00 10.50 10.50 | 
Continental 7.00 9.00 10.00 : ARRIVAL DATE & HOUR 
* Suites available—one bedroom, $25; two bed- | DEPARTURE DATE 
room, $40. Above rates are averages—lower | OTHERS IN ROOM 
and higher rates are available. : 
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IN THE NEWS 





@ The death last month of Atomic Energy Commissioner 
Dr. John von Neumann reduced to three the group known 
in scientific circles as “the Martians”—the incredible four- 
some of Hungarian-born scientists whose migration to the 
US has resulted in so many contributions to modern ma- 
chines and weapons. The remaining “Martians” include nu- 
clear physicist Dr. Edward Teller; Dr. Theodore von Kar- 
man, dean of aeronautical scientists; and Dr. E. P. Wigner, 
a pioneer design of nuclear reactors. Dr. von Neumann, 
53, died of cancer at Washington’s Walter Reed Army 
Hospital. He was born in Budapest, the son of a city 
banker, and at the age of thirteen was already recognized 
as a mathematical genius. He is best remembered for his 
work in helping devise the first giant electronic brain, 
which was desperately needed to work out theories that 
contributed to the H-bomb. Dr. von Neumann also pio- 





First photo of the Bell GAM-63 Rascal guided missile, a 
supersonic, rocket-powered, air-to-surface missile for 

use, shows Rascal with its ground handling equipment. The 
missile has been undergoing tests at Holloman AFB, N. M. 


neered in the field of theoretical meteorology, and his 
formulas are still used by the US Weather Bureau. He 
came to this country in 1930 to join the faculty of Prince- 
ton University, and later was a member of Princeton’s 
famed Institute for Advanced Study. He became an 
Atomic Energy Commissioner in 1954. The following 
year he received the Air Force Association’s Science Trophy 
at the San Francisco Convention. He was cited for his 
contributions in the field of “high-speed digital computa- 
tion, which has become vital to further progress in all 
phases of military technology, particularly thermonuclear 
weapons and intercontinental missiles.” Dr. von Neumann 
had also been a member of the Defense Department’s 
Technical Advisory Panel on Atomic Energy; the Weapons 
System Evaluation Group; the USAF’s Scientific Advisory 
Board; and a consuutant to the Armed Forces Special 
Weapons Project. American airpower is the poorer for 
Dr. von Neumann’s passing, since few men of science pos- 
sess his understanding of its implications. 


™ At his farewell press conference before returning as 
Chancellor of the University of Buffalo after serving four- 
teen months as Assistant Defense Secretary for research 
and development, Dr. Clifford C. Furnas predicted that 
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man could fly to the moon within the next twenty-five 
years “if there were some reason to do so.” He made it 
clear, however, that the Defense Department now has no 
specific project for such a trip to the moon. In the news 
conference, Dr. Furnas also confirmed earlier reports that 
there has been a slow-down in the development of an 
atom-powered airplane. He attributed the slow-down to 
technical problems rather than to a shortage of research 
funds. This statement conflicted with testimony from Lt. 
Gen. Donald C. Putt, the AF’s DCS/Development, who 
told the Symington Subcommittee investigating airpower 
that the AF had asked for $112 million for the A-plane 
but been granted only $20 million. 


@ AIRCRAFT ... Because it can “find no other use for 
them,” the Air Force says it will junk about $1 billion 
worth of obsolescent B-36 intercontinental atom bombers, 
long the mainstay of SAC’s retaliatory striking force. 
The huge Convair planes are being replaced by all-jet, 
eight-engine Boeing B-52s, which cost about $8 million 
each as compared with a $3.5 million pricetag for the 
B-36s. About 400 B-36s were built, beginning in 1947, 
and 270 are still in operation in SAC. ... An AF B-47, 
with an assist from the jet stream, flew coast to coast late 
in January in three hours, forty-seven minutes, The plane 
flew the estimated 2,650 miles between March AFB, Calif., 
and Hanscom AFB, Mass., at an average speed of about 
700 mph, with 750 mph as the maximum speed attained. 
The B-47 used the AN/APN-66 navigation system, devel- 
oped by the General Precision Laboratory, which enables 
aircraft to stay in the jet stream as if on auto-pilot.... 
On the same day the B-47 was riding the jet stream, one 
of the MATS turboprop test planes (see page 82), a YC- 
121F Lockheed Super Constellation moditied for propjet 
operations, flew from Long Beach, Calif., to Andrews AFB, 
Washington, D. C., in four hours and forty-three minutes. 
The test plane averaged close to 500 mph on the 2,400- 
mile flight. .. . The famed North American F-51 Mustang, 
last propeller-driven fighter in the USAF, made its final 
flight on January 27. The destination of the last F-51: the 
AF Central Museum, Wright-Patterson AFB, Ohio. The 
470-mph Mustang was designed as an escort fighter for 
our heavy bombers in World War II and saw extensive 
action in both the ETO and the Pacific. It was called on 
again in Korea. Some of the 15,367 Mustangs produced 
during World War II are still in service with Air Guard 
and Air Force Reserve units. 


&@ STAFF CHANGES. ... Maj. Gen. Frederic E. Glantz- 
berg, presently assigned to Hq., USAF, is now chairman 
of the Ad Hoc Committee for Single Manager, Airlift Ser- 
vice... . Brig. Gen. Dolf E. Muehleisen, J-3 Alaskan Com- 
mand, has been assigned to ADC as Assistant Chief of 
Staff... . Brig. Gen. John D. Howe, Deputy:Commander, 
Sacramento Air Materiel Area, became Deputy Director 
of Maintenance Engineering, Hq., AMC, on March 1... . 
Brig. Gen. Lewis L. Mundell, Special Assistant to the 
Commander, Air Materiel Force, European Area, will 
become Commander of the Southern Air Materiel Area in 
April. . . . Brig. Gen. Edward B. Gallant, Deputy Chief, 
Army-AF Exchange Service, has been reassigned as Spe- 
cial Assistant to the Chief of the Exchange Service. . . . 
Brig. Gen. Charles A. Heim, Commander of the Southern 
Air Materiel Area, AMC, Europe, will return to the US 
for assignment as Commander of the Dayton AF Depot 
(Continued on page 19) 
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P tA } T I ( 1 M A KES PERFECT_ In 1957, as in 1776, one measure 
Cf effective defense is the true aim and steady skill of a nation’s fighting men. To make 
/ merican warriors proficient against complex modern weapons, Northrop Aircraft’s sub- 
s diary, Radioplane Company, produces targets like the rocket-powered RP-70 type, a 
] ght, low-cost drone, which simulates a high speed modern jet plane or missile at strato- 
s Iheric altitudes. Like Northrop’s new supersonic Air Force trainer airplane and Snark 
‘M-62 intercontinental guided missile, the RP-70 is another example of the North- 
r p-Radioplane policy of “‘security with solvency” which applies advanced science and 
t2chnology to deliver the maximum in national defense for the minimum in tax dollars. 
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IN OPERATIONAL SERVICE 
ON FOUR CONTINENTS 


For a well- 
defended future... 
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" AIRPOWER IN THE NEWS 


in May. .. . Maj. Gen. Richard C, Lindsay, Director of 
Plans, DCS/Operations, Hq., USAF, has moved to the 
position of Assistant DCS/Operations. . . . Maj. Gen. 
John B. Cary, Deputy Director of Plans, Hq., USAF, re- 
placed General Lindsay as Director of Plans. . . . The fol- 
lowing generals retired effective January 31: Maj. Gen. 
John F. McBlain, Brig. Gen. Darr H. Alkire, Brig. Gen. 
James W. Andrew, Brig. Gen. John C. Crosthwaite, Brig. 
Gen. Oscar F. Carlson, Maj. Gen. John H. McCormick, 
Lt. Gen. Roger M. Ramey, Maj. Gen. James W. Spry, and 
Maj. Gen. Wycliffe E. Steele. Brig. Gen. Tom W. Scott 
retired on February 2. 









&@ HONORS AND AWARDS. , . .Cartoonist Milton Caniff, 
close friend of both the Air Force and the Air Force Asso- 
ciation, has been awarded a USAF Exceptional Service 
Award, for his “meritorious-service to the AF” for more 
than twenty years through the adventures of his creations 
—“Terry and the Pirates,” “Miss Lace” of “Male Call,” and 
“Steve Canyon.” After the award was made to Mr. Caniff 
by AF Secretary Donald Quarles, the cartoonist was hon- 
ored by an AFA-sponsored reception. Mr. Caniff was the 
recipient of AFA’s Arts and Letters Trophy in 1953.... 
Next month Grandview AFB, Mo., will be redesignated 
Richards-Gebaur AFB, in tribute to two Kansas City, Mo., 
flyers. They are Lt. John F. Richards II, first pilot from the 
area to die in combat in World War I, and Lt. Col. Arthur 
W. Gebaur, Jr., who was killed in action over North Korea 
in 1952. .. . Two representatives of the Air Research and 
Development Command have been named Fellows of the 
Institute of the Aeronautical Sciences, the highest ranking 
membership given by the IAS. They are Maj. Gen. Albert 
Boyd, Deputy Commander for Weapons Systems, and 
Jean A. Roche, an ARDC Development Field Representa- 
tive, currently serving at NACA’s Langley, Va., facility. 













® In the charts below are the figures recommended in the 
report of the Cordiner Committee (see also “Shooting the 
Breeze,” page 34), which represent a complete overhaul 
of the present military pay structure. The Cordiner Com- 
mittee, named for the man who heads it—Ralph J. Cor- 
diner, president of the General Electric Company—has 
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AFA founders get together at a birthday party given for 
them in January at New York’s “21” Club. They are, from 
left, Brig. Gen. John Allard, Lt. Gen. James Doolittle’s 
wartime chief of staff; Maj. Gen. Edward P. Curtis; Gen- 
eral Doolittle; and their host, Lt. Col. Maxwell Kriendler. 


been examining the military-pay system since last May. If 
the committee’s proposals are adopted, the services will 
pay for skills and career incentive rather than time in 
service. This would end the time-honored longevity system 
and at the same time eliminate “inversions” (whereby some 
lower ranking officers, because of long service, receive 
more money than their superiors). In the case of airmen, 
the highest pay would go to those in the highly trained— 
hence, most needed—skills. Airmen in the “soft-core” jobs, 
however, would not be penalized because of a “savings 
clause” in the Cordiner proposals, which would protect 
present pay. If it-were adopted, the Cordiner plan would 
make it impossible for airmen in the lowest two grades 
to earn more money without being promoted. For others 
there would be bigger jumps with most promotions, and 
“super pay” in the new E-8 and E-9 grades for the most 
highly trained top-graders.—END 




































































































































d Proposed Monthly Officer Pay Features of new pay scales proposed under 
Cordiner plan would add two new enlisted 
grades, E-8 and E-9 (see below), and create 
GRADE] GRADE ENTRY RATE (achodt ei si rics new pay grades of 0-9 and 0-10 for three- 
ve u . 
oli Mee we and four-star generals, now paid as 0-8s. 
BASIC| ACTIVE | TOTAL | STEP 1| STEP 11 | STEP 111] STEP IV| STEP V |STEP VI 
PAY |DUTY PAY/ ENTRY] OVER | OVER OVER OVER | OVER OVER Proposed Monthly Enlisted Pay 
RATE | SUPP’ML | RATE |! YEAR|2 YEARS | 3 YEARS| 4 YEARS|5 YEARS|6 YEARS 
0-10 {$1,700 $300 |$2,000 easic IN-GRADE PAY STEPS 
" 1,750 GRADE; ENTRY OVER | OVER | OVER | OVER 
i oe > 1,500 = PAY 2 YRS. | 4 YRS. |6 YRS. | 8 YRS. 
0-8 1,300 200 1,500 
; 0-7 1,100 150 1,250 E-9 $400.00 | $410 | $420 $430 | $440 
’ ; 
sonic 0-6 850 100 950 $1,005 $1,065 E-8 350.00 360 370 380 
o-: 795 840 
ced end lll Ti — : E-7 300.00 | 310| 320 | 330 
0-4 530 530 560 595 630 
0-3 410 410] $422 435 | $448 461| $475| 490 E-6 250.00 | 260 270 | 280 
0-2 335 335 345 355 365 375 E-5 210.00 220 230 
0-1 222 222 244 268 E-4 140.00 180 
W-4 530 530 560 595 
W-3 462 462 484 506 E-3 99.37 | 117 
396 85.80 
ead = E-1 78.00 
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What’s New With * RED AIRPOWER 


Here’s a summary of the latest available information on Soviet air intelligence. 





Because of the nature of this material, we are not able to disclose our sources, 
nor to document the information beyond the fact that the sources are trustworthy. 





High-level NATO officers are saying (at least to some 
correspondents) that the reduction of Soviet armed forces 
has reached the Russian Long Range Flying Command, 
which operates the Bison and Badger bombers. This is said 
to be because the Soviets are placing more emphasis on 
guided missiles, including an intercontinental ballistic 
missile now under development. 

a = a 

Back in 1955, some weeks before the US announced its 
Project Vanguard, the Soviets announced plans to estab- 
lish an earth satellite of their own. They set up a commit- 
tee to handle the project. Since then they have written in 
their English-language press more and more about earth 
satellites, and this year they are saying flatly that Russia, 
too, will launch an earth satellite during the International 
Geophysical Year. 

Such a launching would serve notice on the world that 
the Russians have much of the technology perfected for 
an ICBM. At the same time, it would bring immense credit 
to the USSR, especially if the Russian satellite got up into 
the skies before we were able to get Project Vanguard off 
the ground, 

* = o 

Russia’s Chief Marshal of Aviation, Pavel Zhigarev, au- 
thored a brochure in May 1955, titled “Thoughts on Air 
Strategy,” in which he placed much emphasis on the de- 
velopment of long-range guided missiles. He is known to 
be an advocate of guided missiles, even though the devel- 
opment of such weapons is largely in the hands of the 
Army in Russia. 

= = o 

China and Russia have gotten together on defense of 
the East China coast. A Russian general is in charge of 
air defenses from Magadan, in Eastern Siberia, to the 
south along the China coast to Indo-China. Radar stations 
are being increased; more and more fighter bases are being 
built. 

* = = 

The Ministry of Defense, USSR, may be deluged with 
subscription requests for a new newspaper it began pub- 
lishing on December 1, 1956. Called Sovietskaya Aviatsiya, 
it has to do with the Soviet Air Forces. While not the first 
time this branch of the unified Soviet military services has 
had its own newspaper, it nonetheless is a departure from 
the practice of recent years. It perhaps marks the growing 
importance of airpower in the Soviet Union. 

* * = 

The Czechoslovak state aircraft works (CRS) near 
Prague has for some time been producing the Soviet- 
designed MIG-15 (NATO code-named Fagot), under the 
Czech designations: CS-102 and S-103. 

Some of these aircraft have been exported to Egypt. 
Insofar as is known, no MIG-17s are produced under 
license outside of the USSR. Even so, the MIG-17 was 
seen in Egypt during the French-British-Israeli invasion. 


More recently, about twenty MIG-17s were unloaded from 
a Soviet freighter at Latakia, Syria. 
com = = 

Several hundred million East German deutsche marks 
will be spent in 1957-58 to enlarge, improve, and other- 
wise raise the level of performance of the state aircraft 
center at Dresden, East Germany. For this year, produc- 
tion has been planned for 142 twin-engine IL-14Ps, Rus- 
sian-designed transports. According to Swedish sources, 
who are close to the East Germans, about a third of East 
Germany’s IL-14P production is scheduled for export this 
year. 

At the same time, the East Germans have been talking 
about a new turbojet engine they will have in production 
this year—7,700 pounds of static thrust. It was designed by 
East Germans at the engine development center, Pirna. 
Production of the new engine will get under way at the 
Daimler-Benz engine works at Genshagen near Berlin 
and now known as the “VEB Industriewerk Ludwigsfelde.” 
The firm suffers from mismanagement, and since 1952 has 
failed to produce diesel engines for ships as per schedule, 
and has failed even more in its efforts to turn out a new 
motor scooter for the East Germans. 

= * = 

Red China has begun to produce MIG-15s under license. . 
The first of these flew late in 1956. At the same time the 
Chinese have been trying to boost aluminum production. 
Their goal—20,000 tons per year—much of it consigned to 
the Red Chinese aircraft center at Mukden. Fuel also is a 
problem for the Red Chinese Air Force. Almost every drop 
of fuel for the 2,500 planes of the air force must be im- 
ported. Plans call for bolstering Red China’s current 
petroleum production from 966,000 metric tons (1955) to 
more than two million tons by 1960. 

% * * 

The USSR secretly included in the present Five-Year 
Plan money for forty new airfields for use by jet airliners. 
That gives some idea of Russian large-jet activities for the 
future. It was not clear how many of the airfields might in 
fact be limited to Bison-Badger operations. 

% * * 

Because of the part played by the Hungarian Air Force 
in the recent uprisings in that country, there will be no 
more Hungarian-piloted military planes (see “Airpower 
in the News,” Amr Force, December 756). In fact, all 
Hungarian military forces are said to have been reduced 
to 25,000 by the Russians—and the Hungarian Air Force 
has been grounded. 

% * * 

The Soviet-designed MI-1 (NATO code-named Hare) 
helicopter (similar to the Sikorsky S-51) is now being built . 
in Poland under license.Its Polish designation is SM-1. The 
aeronautical institute at Swidnik has a new twinjet heli- 
copter on its design boards, or perhaps even further along. 
Its capacity has been estimated at twenty men.—END 
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The cockpit of a modern fighter 
plane is packed as tight as a filling 
in a hollow tooth. As more and 
more electronic equipment is added 
to the plane’s complement, each new 
device must fight for space on and 
behind the instrument panel or con- 
sole. Now Admiral, maker of the 
famed AN/ARC27 transceiver, has 
designed a control box that “moves 
over” to make room for other needed 
equipment, 


Heart of the new control is an in- 
genious “mechanical memory” drum 
that selects any one of 20 preset 
frequencies with a single knob. 
Another knob controls three coaxial 


Admiral. 


CORPORATION 


Government Laboratories Division, Chicago 47 








New transceiver control box reduced to one-fifth former size 


switches designed by Admiral so the 
pilot can manually select any of the 
transceiver’s 1750 frequencies. This 
single compact unit will be univer- 
sally employed to replace any one 
of 15 currently used control box 
combinations. It occupies as little 
as one-fifth the space and also re- 
duces weight up to 80%. 


Here is another instance where 
Admiral initiated and perfected an 
important advance in the science of 
military electronics. Inquiries are 
invited regarding Admiral’s capa- 
bilities and production capacity for 
electronic or electro-mechanical 
equipment. 


RESEARCH © DEVELOPMENT © PRODUCTION 
IN THE FIELDS OF: 
COMMUNICATIONS UHF AND VHF + MILITARY TELEVISION + RADAR 
RADAR BEACONS AND IFF + RADIAC * TELEMETERING 
DISTANCE MEASURING + MISSILE GUIDANCE 
CODERS AND DECODERS + CONSTANT DELAY LINES 
TEST EQUIPMENT » ELECTRONIC COUNTERMEASURES 


ENGINEERS: The wide scope of work in progress at Admiral creates challenging opportunities in the 


field of your choice. Write Director of Engineering and Research, Admiral Corporation, Chicago 47, Illinois. 
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WASHINGTON, D. C. 


Airpower Capital of the World 


July 30—August 4, 1957 


For one week—July 30 to August 4— 
Washington, our nation’s capital, will be 
the airpower capital of the world. That is 
the week of the Air Force Association’s 
1957 National Convention and Airpower 
Panorama, climaxing the celebration of 
the Golden Anniversary of the United 
States Air Force. That is the week when 
more than 3,000 Air Force veterans, Re- 
servists and active-duty personnel, mem- 
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bers of the aviation industry, government, 
and defense leaders and friends of air- 
power will attend the country’s largest 
aviation meeting of the year. It will be an 
event of color and impact second only to 
the Presidential Inauguration. It is a must 
on your list of things to do in 1957, 
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AIR FORCE ASSOCIATION’S 


\ AIRY, 
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CELEBRATING THE 
Golden Anniversary of the USAF, 


Program Highlights .. . 


RESERVE FORCES DAY—July 30 
A seminar, reception, and awards dinner. 


INDUSTRY DAY—July 31 
Briefings, forums, and pioneers’ luncheon. 


GOLDEN ANNIVERSARY DAY—Augusi 1 
Memorial service, anniversary luncheon, and birthday party. 


ANNIVERSARY BALLS—August 2 
Four balls in four hotels, a reunion theme throughout. 


_AIRPOWER PANORAMA—August 1-3 
A city block of aviation weapons and equipment. 


Around the Clock 


For five days and nights, Convention dele- 

gates and guests will attend nearly thirty 

events, including: luncheons . . . dinners 

. receptions ... briefings . . . meetings 

... forums ... reunions ... dances... 

er sbi exhibits . . . memorial services. Never be- 

George ©. Hardy Cort A. Spoats Sages €: too fore in AFA’s eleven-year history has so 
Convention General Celebration 

Chairman Chairman Chairman much been planned for the pleasure and 

interest of AFA members and _ their 

friends. The three gentlemen to the left 

are determined to make this Convention 


SEE PAGE 15 FOR HOTEL RESERVATIONS truly an AFA milestone. 
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ERCURY 
LUXURY 


now available in 12 major cities 








American Airline’s famous Mercury service, formerly available | 

only on New York-Los Angeles nonstop flights, is now extended to include” 
all the cities listed above. Mercury luxury means red carpet service” 

at shipside, reserved seats, superb cuisine—all on the DC*7, 

world’s fastest airliner—and all at no extra fare. } 
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POU A MAYS Chee xpvancep PROPULSION 


SYSTEMS and EQUIPMENT 
from a new subsidiary 


of CURTISS-WRIGHT 


The successful development of aircraft and missiles to 
guard America’s security demands the highest order of 
creative thinking plus a finely-tuned sense of respon- 
sibility. A unique blending of these essential qualities 
with the will and facilities for accomplishment enables 
Propulsion Research Corporation to solve propulsion 
problems created by fantastic speeds and altitudes. 


Whether developing advanced propulsion systems or 
the smallest possible axial blower, PRC engineers and 
scientists work in teams in an intellectually stimulating 
environment. Projects receive the benefit of impressive 
resources in research, analysis, design, prototype fabri- 
cation and test, and manufacture. 


Current programs include engineering, research and 
development in the turbo machinery and related fields, 
and development and production of aircraft accessories. 
Underway are projects in specialized centrifugal and 
axial flow blower fans, turbo pumps, turbines, fluid 
pumps, valves, auxiliary power units and cabin con- 
ditioning units. 

In solving critical technical problems of precision 
components for aircraft and missiles, PRC is pacing 
America’s progress in the air . . . and into space! 
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An Editorial 





How FLEXIBLE can you get? 


trine,” cites “flexibility as one of the unique traits 
possessed by air forces.” 

The Air Force is indeed fortunate to possess flexibility, 
not only for combat but for the annual battles of the 
budget. In fact, the question has become, “How flexible 
can you get?” 

Here are some of the goals the Air Force has been asked 
to shoot at but never allowed to hit: 

@ Seventy groups (later “wings”) by July 1, 1949. 

@ Ninety-five wings by July 1, 1952. 

@ One hundred and forty-three wings by July 1, 1954. 

In the past, the Air Fcice knew how many wings it was 
building toward, but oui. forces kept shifting the dates. 
Now the Air Force faces . 1ew technique in the budget 
battle—that of combinin; ixed force goal with no speci- 
fic date of attainment. Now its very goal is unsteady—no 
fixed number of wings by no special date. This calls for 
super-flexibility, indeed. 

At this point it might be well to go back to the previous 
Administration and see how it handled the situation. 

Based on a cold and factual estimate of the military re- 
quirement by the Joint Chiefs of Staff, it was decided that 
the minimum Air Force goal should be 143 modern, com- 
bat-ready wings to be achieved by July 1, 1954. 

This one was clobbered in the budget for Fiscal Year 
1953. The Truman Administration was wedded to a 
“planes-and-butter” philosophy, and stretched out the 
target date by almost two years to hang onto the butter. 

Came the budget for Fiscal Year 1954, with a new Ad- 
ministration and the “New Look.” The 143-wing program 
was sluiced down the drain by a $5 billion cut. The new 
Joint Chiefs were asked to take their new look at an old 
situation, and in the meantime the Air Force program tem- 
porarily called for 120 wings. 

The Chiefs labored and came up with a new require- 


A: Force Manual 1-2, entitled “Basic Air Force Doc- 





ment. This was it—137 modern, combat-ready wings to be 
achieved by July 1, 1957. Air Force leaders hailed the 
steadiness of the new program. They had been assured 
that, for the first time in its young and independent life, 
the Air Force had a force goal it could live with and work 
toward over “the long haul.” 

But in*reality it was “planes-and-butter” all over again. 
Succeeding budgets slashed away at airpower’s vitals, and 
the butter-fingered approach to national security made it 
obvious that the 137-wing program had become still an- 
other dodo, plummeting its way into oblivion. As long 
ago as mid-1955 this magazine predicted that 137 wings 
could never be attained by July 1/ 1957—at least not with- 
out resorting to the “paper-wing” facade for which General 
Vandenberg had been so scathingly excoriated back in 
1953. 

We have never been so right, nor so willing to be proven 
wrong. 

Here is how General Twining cautiously phrased it be- 
fore the House Armed Services Committee last month: 

“In numbers of wings, the Air Force is reducing from 
137 wings to 128 by the end of FY 1958. This is actually 
an over-all elimination of fourteen wings from the FY 1957 
137-wing force you were briefed on last year. Four troop- 
carrier assault groups previously listed as support forces 
are becoming operational in 1957. These are included as 
part of the 128-wing force. One Matador missile wing is 
also counted in the 128-wing program.” 

Implicit in this statement is the fact that the FY 1958 
program, advertised as a 128-wing program, is actually a 
123-wing program. 

Based on performance of the past dozen years, is there 
any real reason to maintain the fiction that this or any an- 
nounced goal is being seriously sought? We think not. 
We'll stick to our original prediction of 110 wings, some- 

(Continued on page 29) 
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mo | $23.6 BILLION 


Initial Air Force estimate based on military 
requirement. 


a 





NOVEMBER 1956 — 


$21.0 BILLION 


Revised Air Force minimum estimate based on 
Department of Defense instructions. 





DECEMBER 1956 


$19.0 BILLION 


Department of Defense estimate. 





—————< 





- 


JANUARY 1957 


Final budget figure as determined by Bureav 
$1 7.65 BILLION - the Budget and the White House. 
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tensile yield strength 
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temperature, °F 


New magnesium alloy holds properties for 100 hours up to 700 F. 


Dow Magnesium HM21XA-T8 alloy extends further the 
range of conditions under which light metals can be used 
in aircraft design. Second in the series of sheet alloys 
designed specifically for elevated temperature applications, 
it supplements the excellent characteristics of HK31A alloy. 


HM21XA-T8 retains its properties at temperature during 
long periods of time. Even one hundred hours at 700°F. 
results in relatively little change in tensile yield, creep and 
elastic modulus. 


Magnesium lightness is combined with strength at elevated 
temperature in HM21XA-T8, offering new ways to save 
weight or gain increased rigidity in the design of missiles 
and aircraft. This alloy is supplied in the -T8 temper and 
can be formed in this temper without the need for further 
heat treatment after fabricating. Samples of HM21XA-T8 
along with detailed information are available. Contact your 
nearest Dow Sales Office or write to THE DOW CHEMICAL 
COMPANY, Midland, Michigan, Department MA 1400E-1. 


YOU CAN DEPEND ON 





With its order for 26 H-21 helicopters West Germany became 


W the fourth NATO nation to acknowledge the ability of Vertol’s 
est Germany orders Work Horse to do the heavy lifting and hauling that cannot be 


26 H-21 helicopters accomplished by any other vehicle. 


In the far north, beyond the range of trucks and trains, H-21’s are 
prime movers in construction of early warning sites. For the 
Canadian, French and U.S. military services across the world, 
1-21’s have flown scores of thousands of hours in high perform- 
ance missions. Rugged, reliable, independent of prepared landing 
fields, they draw the assignments no other vehicles can handle. 


for its defense forces 


The H-2l1or its civilian counterpart, the Vertol Model 48, can lift 

20 men or 2) tons of cargo. It is the only available helicopter 

capable of towing land or sea vehicles safely and satisfactorily. 

Tandem rotors eliminate problems of load placement because of 
Engineers, join Vertol’s the large permissible travel from the center of gravity. 


d d i ing team! — 
ye ee In the logistics of peace or war, the Vertol H-21 is a key to the 


/ missions too difficult for surface vehicles and airplanes. 


In defense, in industry, Vertol helicopters set the pace. Theirs 


VY ER T O L are Skyways without Runways. 


Hircrapt Corporation 


MORTON, PENNSYLVANIA 
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time in 1960, as the best we can foresee at this juncture. 

Thus the floating force goal has been coupled with a 
floating date of attainment, a situation made to order for 
the budgeteer since it makes it impossible for any yard- 
stick to be laid against the rate of accomplishment. 

This is flexibility with a vengeance—a rubber-band sort 
of flexibility which, we are sure, was quite far from the 
minds of the writers of AFM-1-2 when they listed “flexi- 
bility” as an attribute of air forces. As one waggish gentle- 
man of our acquaintance put it, “The Air Force is so flex- 
ible, it can hardly stand up.” 

Now, if there is any part of one’s anatomy in which 
hyper-flexibility can be a liability, it is the backbone. And 
the base system can be logically termed the backbone of 
the Air Force. Here we find an anomalous situation. ° 

At the very time that over-crowded bases are inviting 
Soviet attack, and when money for new construction is 
lagging dangerously behind the operational requirement, 
we have learned that the Air Force is seriously considering 
closing between five and ten of its existing bases because 
it does not have the money to run them! Precisely which 
bases will be closed, we understand, the Air Force itself 
has been unable to decide. But we have heard disquieting 
rumors that they include installations in the South, the 
Southwest, and the Northern periphery of the country, and 
that both the Strategic Air Command and the Air Defense 
Command may be involved. 

Far be it from us to argue that bases be kept open if they 
do not fit the operational requirement. We do not believe 
in paper bases any more than we believe in paper wings. 
The Air Force has an obligation, when it lacks all the 
money it needs, to spend what it has where it will do the 
most good. 

We do believe, however, that even thinking about clos- 
ing existing bases at a time when vulnerability is a vexing 
problem is an unhealthy indication of the fiscal vise which 
is strangling our airpower—and therefore our national 
security. Millions of dollars will inevitably go down the 
drain, with the many added side effects upon local econo- 
mies, often in communities which went out of their way to 
make the Air Force welcome. At the very least the situa- 
tion deserves the most careful scrutiny of the nation’s law- 
makers on Capitol Hill. 

For the base situation is symptomatic of the Air Force’s 
plight. A base may be closed for many reasons. Perhaps the 
maintenance and operations budget provides no funds to 
tun it. Or the planes scheduled for it have been cut out of 
the program through lack of procurement money. Or the 
needed funds for operational facilities and runway mod- 
ernization are lacking. 

There are many ways to skin a cat—or to gut an Air 
Force. And years of experience are providing the airpower 
budget-cutters with many and varied devices. 

One tried-and-true technique is the “vicious circle” ap- 
proach. You cut back the base program. Then you cut back 
the aircraft procurement program because obviously it is 
foolhardy to provide planes for non-existent bases. Then, 
due to the reductions in programmed aircraft, you can 
lower the personnel ceiling. And, it would be ridiculous to 
expand the base program if you’re not going to have the 
people to man them. 

So it goes, like the legendary bird which flies in ever- 
decreasing circles until the inevitable anatomical catas- 
trophe takes place. 

The Air Force is fond of saying it “has never been 
turned back in battle.” But it has been turned back in 
every fiscal fight since it became a separate service. And 
it stands to lose another one within the next four months. 
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The fiscal sharpshooters have produced an attrition rate 
which Air Defense Command can look on with envy. Over 
the past two years, their adding machines have shot 2,362 
planes and 34,946 men right out of the Air Force—a cas- 
ualty list longer than that produced by the entire Korean 
war. The planes were not destroyed in combat, nor can 
these men be truly called casualties. Yet they are lost to 
the Air Force forever, with the finality of battle losses. 

We are on record as agreeing that there is no magic 
number of wings. But we believe there is some point at 
which the size of the force becomes a determining factor. 
Quality of forces is said to be the key, but this can be true 
only up to a point. Would a force of twenty wings, even of 
the highest possible quality, conceivably be enough to 
maintain the deterrent? 

And, of course, the quality of the force is not keeping 
pace, either with our own technological capacity or the 
progress rate of the Soviets. The research and develop- 
ment program for Fiscal Year 1958 was described by Secre- 


. tary Quarles during his first appearance before Congress 


this year. He said: 

“In Fiscal Year 1957 we requested $610 million for re- 
search and development, and the Congress appropriated 
$710 million for that fiscal year. The additional $100 mil- 
lion has been programmed for implementation of various 
priority technical projects to be accomplished during 
Fiscal Years 1957 and 1958. The $661 million for Fiscal 
Year 1958 basically provides the same level of technical 
programming which has been established in prior fiscal 
years, with additional amounts required for the ballistic 
missile program and for normal increases in the operations 
and management program of this appropriation.” 

This talk of a “level effort” is an interesting contrast to 
the warnings voiced in sworn testimony before the Syming- 
ton Subcommittee last year. 

Generals Twining, Putt, and Irvine, all with a first-hand 
knowledge of where we stand, were unanimous in the view 
that Soviet development and production of new weapons 
are progressing at a faster rate than those of the United 
States, and if present plans and programs are not changed, 
the USSR will inevitably become top dog in this field. 
How a “level effort” can mend this fence remains a mys- 
tery. 

There has been a lot of talk about keeping the force 
modern, more talk than action. Again a recent quote from 
General Twining is pertinent. He said that he would “feel 
more confident if this year’s budget permitted more rapid 
modernization of the force.” The Chief of Staff knows that 
his replacement and modernization rate is slowing down 
each year. Last year he hoped that the aircraft he couldn’t 
buy would be made up in this year’s budget. Instead, he 
will get 300 fewer. In fact, of the total aircraft to be pro- 
cured from FY 1958 funds, the Army and Navy are to get 
fifty-three percent and the Air Force only forty-seven per- 
cent. 

If we could really begin to dispense with manned air- 
craft, if missiles soon could effectively take over significant 
parts of the manned aircraft tasks, then such cuts might 
make some sense. But the missiles becoming operational 
during the next three years or so are not even thought of— 
except by the budgeteers, perhaps—as substitutes for 
manned aircraft. They are, for the most part, auxiliary 
weapons, designed to make manned aircraft more effective, 
not to take their place. Falcons, Sidewinders, and Rascals 
are all weapons that add to, rather than replace, the punch 
of piloted planes. Even Nike, with its fixed, short-range, 
point-defense capability, is a supplement to our air defense 

(Continued on following page) 
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fighters, not a substitute for them. The long-range missiles 
are still years away. This is why the current cut in aircraft 
is significant. It means a decrease in the over-all strength 
of our force in being from 1958 through 1960-61, or until 
such time as new unmanned weapons have been thor- 
oughly tested and can really be counted upon. 

So we will not only have paper aircraft wings, which an 
Assistant Secretary of Defense has admitted we have to- 
day. We are adding to our show-window defenses a raft of 
paper missile wings as well. 

Up to now, all the cutting has been done by the Execu- 
tive Department. Now the bucks have been passed to 
Congress—all $78 billion of them in the total national 
budget. And Congress not only has been challenged to cut 
still deeper, but it is being goaded by a well-planned cam- 
paign on the dangers of inflation. 

At budget time, it is a too-popular pastime in the mili- 
tary to throw rocks at Congress. Congress ordinarily gets 
the blame for any deficiencies that show up in the final ap- 
propriations and precious little credit for the holes it plugs. 
The fact is that, while Congress has the constitutional 
power to provide for the common defense, it has no legal 
means to insure that its desires are carried out. 

Take last year’s budget. Congress voted $900 million 
more for the Air Force than the Executive Department re- 
quested. Part of it ($800 million) was to procure more 
aircraft. Another part ($100 million) was to give the Air 
Force research and development program a badly needed 
shot in the arm. 

How was it spent? Some $200 million was not spent at 
all, and was used to justify a reduced request this year. 
The bulk of the balance was used to shore up the high- 
priority ballistic missile program, with approximately the 
specified amount going into added research and develop- 
ment. Net result—less money requested this year for both 
missiles and research and development. The “vicious 
circle” technique again. 

Thus, once more executive control of expenditures has 
been used to subvert the traditional and constitutional 
Congressional power of the purse. A constitutional safe- 
guard, inserted by the founding fathers to insure that no 
President could build a larger military establishment than 
Congress desired, has left a loophole which permits a 
President to build a smaller military establishment than 
Congress desires. 

It will be interesting to see how Congress meets this 
challenge to its purse-power. To take one example, last 
month we devoted several pages to the findings and con- 
clusions of the Symington Airpower Subcommittee. The 
report contains warning after warning as to the inadequacy 
of our airpower effort—now and in the future. It performed 
the legitimate legislative function of obtaining informa- 
tion on which to base new legislation. Under the present 
defense set-up, corrective legislation can only involve 
greater Air Force appropriations than the President has re- 
quested—if the findings of the subcommittee have any 
validity at all. 

But, if Congress votes the extra money and the Execu- 
tive Department refuses to spend it, then the 1,863 pages 
of sworn testimony taken by the subcommittee might well 
turn out to be an interesting semantical exercise, without 
so much as an added tip tank as a tangible result of its 
efforts. 

Congress has already begun its review of the new bud- 
get. It has heard from Secretary Wilson, who did little ex- 
cept to bless his program, and review the economies 
achieved over the past four years. As to the adequacy of 
the new program he said: 













“The revised budget requests of the three Military De- 
partments which were presented for final review in early 
November represented the best estimates of the require- 
ments of the individual Military Departments as they ap- 
praised their problems. Their presentations and budget 
analyses were the best that have been presented to me 
since I have been Secretary of Defense. Nevertheless, 
when we added up all the requests and the cost of the in- 
dividual] projects in all programs, it became clear that they 
could not all be financed under a reasonable total budget 
and some further reductions were necessary. We found we 
cannot afford to, nor do we need to push every program 
as rapidly as the individual advocates of each program 
would like to see done. Even our great and prosperous 
country cannot finance all the hopes and fears, dreams and 
ambitions of all the people engaged in our defense effort.” 

This is a politically appealing statement. But there is 
little consolation in the idea that our programs are getting 
better each year because our military people are learning 
to duck their heads under each new budget ceiling with 
greater agility. 

General Twining has had little to say thus far. His 
prepared statement before the House Armed Services Com- 
mittee set a record for brevity. But he raised some of the 
main issues. Without referring in detail to the Soviet threat, 
which he tallied up item-by-item last year, he said: 

“A precise answer to the question of how we measure 
up is impossible to determine short of actual war. How- 
ever, the evaluations we have made prove to me that we 
must continue to improve our defenses and to protect and 
disperse our retaliatory force to give us the capability to 
survive an attack with enough left to retaliate effectively. 
This is the indispensable quality of deterrence we must 
retain.” 

He summed up the problems posed in the new budget 
in this one sentence: 

“I would naturally feel more confident if the resources 
available to the Air Force permitted more rapid mod- 
ernization of aircraft and supporting equipment and a fas- 
ter rate of improvement of our base and support system.” 

This was a polite way of saying: 

Aircraft procurement has been whacked down by hun- 
dreds of planes. 

Ground facilities and maintenance equipment is in short 
supply, is getting old, and is not being replaced. 

The base system is not growing in comparison to the 
needs of the force. 

The research and development program cannot promise 
the weapons needed to keep the force modern in the years 
to come. 

Amidst all this gloom, there remains one shining ray 
of hope, that Congress will measure the airpower budget 
in terms of the knowledge the Symington Subcommittee 
so painstakingly compiled. In the course of so measuring, 
the inadequacy of the nation’s effort must inevitably, if 
painfully, emerge into the light of day. Then, perhaps, the 
most important single conclusion of the Symington investi- 
gation may be fulfilled. 

“If any conclusion should be singled out for special atten- 
tion,” said that report, “it might well be the importance of 
taking prompt steps to see that the American people are 
given more of the truth about the relative strength of the 
United States as against that of the Communists.” 

We don’t think the budget now being considered can 
stand this kind of inspection. 

Certainly, if the American people are asked to under- 
write the ante in this big poker game, the least they can 
expect is to be allowed a peek at their own hand.—ENpD 
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The Martin TM-61 Matador, deadly ground-to- 
ground tactical missile of the USAF, already is 
standing guard over Free Europe’s Eastern fron- 
tiers. And with the help of a Link radar signal 
simulator for the Matador, the potent weapon 
soon will be controlled by the world’s best- 
trained missile guidance crews. 


The Link simulator, which the Air Force re- 
cently incorporated into its state-side training 
programs, serves as a “stand-in” for the expensive 


MISSILE SIMULATOR 





link Simulators — rehearsal for reality 


Matador during simulated training missions. 
Using their own operational missile control 
equipment, guidance crews can direct the make- 
believe Matador from launching to a direct hit 
on an “enemy” installation ... and the simulated 
mission is just as realistic as an actual one. 


Link simulators furnish American defense teams 
with today’s practice that becomes tomorrow’s 

,reality — with greater economy and efficiency 
than ever before. 


Pioneer and World's Leading Producer of Flight Simulators 


AVIATION, inc. 


A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION 


BINGHAMTON, 
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SCINSEAL 


WIRING ASSEMBLIES SEALED 
FOR ENVIRONMENTAL PROTECTION 


Here is the ideal protection for wiring assemblies 
requiring a high degree of environmental resistance 
without the use of metal conduit. 

Scinseal, originated and developed by the Scintilla 
Division of Bendix*, is a multi-purpose thermo-plastic 
material designed to protect and seal vital wiring 
assemblies from every operational hazard. 

By the combination of plasticizers, stabilizers, 
pigments and fillers, Scinseal has beer formulated to 
meet the requirements of many adverse conditions. 

For example, one usage may require low-tempera- 
ture flexibility, while another is concerned primarily 
with a high temperature condition, and still other 
applications may present fuel and acid problems— 
or perhaps a combination of all of these character- 
istics is the desired result. 

That is why Scinseal is virtually a miracle material, 
for it can be “tailored” to meet a wide range of 
requirements, and at the same time, minimize the 
weight of the finished product. 

Scinseal can be provided in a variety of solid 
colors, and can be hot stamped to provide positive 
identification. Many electrical connector adapter molds 
are available, as well as the T’s, Y’s and variable 


molds necessary to provide reliable assemblies of 4 


any configuration. 
Detailed information and data on Scinseal available 


on request. 
*TRADEMARK 


Can be tailored to meet 
individual needs and purposes 


Scinseal is used in such specialized fields as underwater 
devices, ground radar equipment, missile control wiring. 


SCINTILLA DIVISION OF BENDIX AVIATION CORPORATION 
SIDNEY, NEW YORK 
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Cessna T-37 designed for Jet Training 


To meet jet age demands, the U. S. Air Force requires a jet trainer that 
makes it easy for cadet-pilots to master first-line combat airplanes. 


The Cessna-developed T-37 introduces the cadet to all combat jet airplane 
characteristics while training on this safe, easy-to-fly jet trainer. 


It is designed to provide the Air Force with a jet trainer that can be operated 
at substantial savings and cover the most important and longest phase of 
the cadet-pilot’s jet training. 





It is a privilege for us here at Cessna to team with the Air Force in its forward- 
thinking plans for the jet age. CESSNA AIRCRAFT COMPANY, Wichita, Kans. 


Ready for Air Force cadet-pilots ... Cessna T-37’s. 








Be an Aviation Cadet. Inquire today about the future your 
Air Force offers from your Air Force Recruiting Office. 





The long-awaited report of the Cordiner Committee 
(Defense Advisory Committee on Professional and Tech- 
nical Compensation) was probably the worst-kept secret in 
Washington at presstime. There had been no official re- 
lease of the bulky mimeographed booklet which repre- 
sented the committee’s findings and recommendations. Nor 
could you say it had merely been leaked. Rather it had 
flooded the Pentagon pressroom. 

Space and time do not permit a more detailed assess- 
ment of the report than appears on page 19, but we'll have 
more to say about it in coming issues. In general it marks 
a more sane approach to what General Twining called, in 
Congressional testimony, “the greatest problem we face in 
our effort to build a more effective force—retention of 
skilled and experienced personnel.” 

To build this retention, the Cordiner Committee recom- 
mends scrapping what it terms the “Methuselah” method 


Don’t Start Spending That Cordiner Money Yet... 








Beauty combined with high style for travel comfort. 
That’s how Piper Aircraft Corp. describes this view 
of their 1957 Piper Apache. The company tells us 
that Apache buyers have a choice of three standard 
three-tone color schemes—Pasadena rose, Cadillac 
red, or Key West blue, all combined with Daytona 
white and Dakota black—and that the plane’s wings 
and fuselage top are painted white. But they never 
do mention the name of our March “Miss Breezecake.” 
We wish they had, because we wanted to caution her 
about smoking while the airplane is on the ground. 

















of steadily increasing pay on the basis of longevity, in favor 
of pay increases based on how much an individual actually 
contributes to his service, with special emphasis on extra 
pay for proficiency in the so-called “hard-core” of technical 
skills. The general idea is to reward a man to the degree 
that he becomes more useful and thus increase the reten- 
tion rate in those fields where private industry beckons 
most invitingly. 

As far as both officers and enlisted men are concerned, 
the big hikes are recommended for the higher ranks, as 
further incentive to make the service a career. 

No one knows, at this writing, what kind of legislation 
the Department of Defense intends to propose as a result 
of the Cordiner findings. But a straw in the winds on Capi- 
tol Hill indicates that it would be unwise for airmen and 
officers to begin spending the extra pay they would stand 
to get should the reported recommendations become law. 
For the Cordiner Committee’s proposals will cost money, 
initially, even though they might well result in long-range 
savings. And the Administration’s attitude toward its pres- 
ent budget frowns on anything that costs more money, 
even though Defense Secretary Wilson has asked Con- 
gress to give “priority consideration” to “any legislation 
developed in the Cordiner study.” 

In an interesting exchange with Rep. Paul J. Kilday (D.- 
Tex.) before the House Committee on Armed Services, 
Secretary Quarles outlined the Administration’s dilemma as 
follows: 

Secretary Quarles: I can assure you that the [Cordiner] 
Committee’s findings were very. constructive and are being 
taken very seriously by the Department of Defense. 

Mr. Kilday: Those proposals would cost about $700 
million, wouldn’t they? 

Secretary Quarles: The committee’s findings, if fully 
implemented, would cost something of that kind, around 
$700 million. Actually, at one time it was even a larger 
figure than that. 

Mr. Kilday: And none of that is contained in the Presi- 
dent’s budget? 

Secretary Quarles: That is correct, sir. 

Mr. Kilday: There is not one dime in the President's 
budget to take care of whatever portion of the Cordiner 
Committee report is adopted? 

Secretary Quarles: That is correct, sir. But I am afraid 
I might leave a wrong impression there. I don’t mean to 
imply that legislation involving that level of expenditure 
is apt to be recommended. I think that the initial recom- 
mendations will probably run to a small fraction of that, 
maybe a third, or something of that kind. 

Mr. Kilday: Now, the,$4 billion that was cut from the 
Air Force’s budget request did not include any portion of 
the Cordiner Committee’s recommendations? 

Secretary Quarles: It did not, sir. We did not have any 

(Continued on page 37) 
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To NATO from Canada 
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(D.- on their tails, the first Royal Canadian Air Force squadron of AVRO CF-100’s 

- to join NATO air defence in Western Europe, departs for its base in France. 
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“An infinite 


The above familiar phrase is usually given as a definition 
of genius. We borrow it as a job description. 

The lengths to which our Quality Control people go, 
to insure the reliability of our complex products, are truly 
painstaking, and are applied equally to components we 
make ourselves and those we purchase from outside 
suppliers. 

For example, consider vacuum tubes, the heart of 
hundreds of projects in our Electronics Division. No spot 
check satisfies here (even if that’s all our customer speci- 
fies) ——but a whole series of critical tests, including such 
precise evaluations as these: 

Inspection of tube characteristics to rigid Stromberg- 
Carlson specifications—performed on special equipment 


Capacity for taking pains”’ 


which can do in a half-hour what would take days on con- 
ventional testing devices. 

Inspection by X-ray, looking for deeply hidden poten- 
tial faults which could cause malfunction at any time after 
first use. 

Inspection by microscope, seeking welding faults, minute 
cracks in glass, and even infinitesimal loose particles inside 
the tube. 

And tubes are only one concern. All components must 
pass similarly rigid tests, to assure operating performance, 
ruggedness and reliability in the completed equipment. 

You can’t put a price on “taking infinite pains.” You 
can place your confidence in a company where this is 
everyday procedure. 


STROMBERCG-CARLSON COMPANY 


A DIVISION OF GENERAL 


DYNAMICS CORPORATION 


General Offices and Factories at Rochester, N. Y.—West Coast plants at San Diego and Los Angeles, Calif. 








SHOOTING THE BREEZE 





provision for Cordiner [recommendations] in our request. 

Mr. Kilday: Of course, the thing I am wondering about 
fis] whether we are going to be holding out a forlorn hope 
to the personnel that we could increase the President’s 
budget anywhere approaching three-quarters of a billion 
dollars in order to take care of the recommendations of 
the Cordiner Committee. 

Secretary Quarles: I can only give you my personal view 
of that, since it is a matter that isn’t finally determined. It 
runs along this line, that the Cordiner Committee contem- 
plates a more efficient operation of the military establish- 
ment by the retention of skilled personnel, and therefore it 
looks forward to the time when it will be economical or 
will have been economical to spend this kind of money. 

I don’t see any latitude in the Air Force budget as it 
stands to cover such expenditures, but I can well imagine 
that in the years immediately ahead, say two or three years 
from now, we could operate more economically with the 
Cordiner Committee provisions than we can today, and 
therefore in that period of time it would be an over-all 
economy. 

Mr, Kilday: The point I am getting at is this, with so 
many complaints about the size of the present budget, we 
have to bear in mind that whatever portion of the Cordiner 
Committee report is accepted and placed into effect means 
anet increase over the present budget. 

Secretary Quarles: As far as I can see, that is true, sir. 

Mr. Kilday: I don’t know how much of that we can 
do, and I hope that personnel aren’t already spending what 
they hope to get under the Cordiner Committee report, 
because it is going to be an awful job to get any of it. 

Need we say more? 

Ww 


On February 1, John O. Gray, an Air Force Reserve 
colonel, became a member of the National Headquarters 
staff of the Air Force Association. Gray’s immediate duties 
will be Director of Projects, Golden Anniversary Celebra- 
tion of the Air Force. He has just finished a four-year tour 
of active duty as Reserve Forces Liaison officer with the 
AF Office of Information Services. He served with the 
Eighth Air Force during World War II and with the Direc- 
torate of Industrial Resources, Hq., USAF, during Korea. 
He is a graduate of the University of Idaho and, between 
his periods of active duty, was in the field of merchandis- 
ing and an active Reservist in his hometown of Spokane, 


Wash. 
Ww 


Some background material on the author of “The Deter- 
rent,” starting on page 65, reached us from London too 
late to be included with the article, which as we noted 
appeared originally in The Hawk, the Journal of the RAF 

Staff Colleges. It was written during 
Squadron Leader Crosbie’s tour at the 
college at Bracknell last year. Born in 
1923, Crosbie earned an M.A. degree 
from Oxford University. He joined the 
RAF in 1942 and served in Bomber 
Command in 1944-45. From 1946-49 
he was with a Rhodesian Air Training 
Group, and in 1950 flew Avro Lincolns 
in operations in Malaya. He became 
a flight commander in 1951 in squad- 
tons flying B-29s and Canberras, and in 1955 was given 
air staff duty at Bomber Command headquarters. After his 
year at Bracknell, he was assigned to his present post in 
Operational Requirements at the Air Ministry, in London. 
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George Bunker, left, the Martin Company’s president, with 
Joanne Alford, AFA’s “Miss Airpower,” reads letter from 
AFA President John P. Henebry, delivered by AFA Program 
Director Ralph Whitener, right. The letter, written on 
behalf of AFA’s Board, cited Miss Alford and the Martin 
Company for her efforts in telling high school students 
across the country about the national shortage of sci- 
entists and engineers. Since November Miss Alford, now 
touring Southern states, has spoken to 36,000 students. 


We are happy to note that one of our authors, Lt. Col. 
Kenneth E. Kay (see Arr Force, March 56, “Never Under- 
estimate Your Crew Chief,” and August 56, “How the 
AF Learns from Business”), has won the fifth annual Air 
Force short story contest and its top cash award of $300. 
Colonel Kay is now batting .400 in the fiction league, since 
he also took first honors two years ago. His duty station 
is the 1141st Special Activities Squadron, which is located 
in Paris, France. 

Second prize of $200 went to Lt. Boris A. Fine, of Air 
Defense Command, stationed at Hamilton AFB, Calif., 
and third prize of $100 was won by Capt. Clifton L. 
Dance, a medical officer who is now on duty at Wiesbaden, 


Germany. 
ss 


Among the better jobs of telling the airpower story, 
we'd like to single out the series of interviews with top 
airpower figures conceived and produced by Clive Davis, 
McClatchey Broadcasting Co., Sacramento, Calif., (see 
“AFA News,” page 102), and the half-hour show “The Iron 
Umbrella,” an air defense program put together by Bruce 
Cox of Cincinnati’s WLW.—END 
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With aircraft that top 1000 mph now in military service, the problem 
of heat dispersion gets growing attention from Douglas engineers. 


Once called the heat barrier, science now uses a more accuraté 
term, thermal thicket. The faster you fly through the earth’s atmo# 
pheric blanket, the further into the thicket you get... 

At Mach 2, twice the speed of sound, a plane’s skin temperature can reach 275°R. 

At Mach 3 it leaps to 650°F, and at Mach 5 hardened steel wilts like lettuce... 

Douglas is attacking this heat problem on many fronts. Air condi 

| tioners powerful enough to cool a theater were tested in the famous 

The Douglas X-3, \ X-3 research plane seen at left. In current Douglas missiles, amazing 
used in heat e . . Age 3 
dispersion studies. | advancements are being made in the design of heat-resisting mat 
rials and structures. This knowledge will speed the solution of the 

thermal thicket problem for piloted aircraft. 








The Douglas Aero-rotor, an 
instrument that blasts out high 
velocity gas at temperatures 
upward of 3000 degrees Fahren- 
heit, helps in research for 
materials to withstand high tem- 
peratures and jet velocity erosion. 
Other work now on the boards at 
Douglas ranges from designs for 
the practical application of 
atomic power to the complete 
design and building of inter- 
continental missiles — and even 
includes the engineering for a 
space platform first considered as 
early as 1946. 
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The Heli-Rotor Compresso 


Surge-free « Efficient - No Containment Problem: 
seseiinaen 


\ § Now available for aircraft applications is a new type of rotary-positive displaceme 
compressor Offering these advantages: 


e High specific delivery at high speed—up to 42000 rpm. Capacities 25 scfm to 
25,000 scfm. 

e High pressure ratios in single stage (up to 10:1) from small compact units, 

e Surge-free operation with compression ratios independent of speed. 

e High efficiencies resulting from built in pressure ratios. 

e Suitable for high temperature operation —suitable for air, freon and other gases, 

e Simple construction—simple control systems. 




















Heli-Rotor compressors are adaptable to a variety of drives: hermetically sealed ele 
tric, turbine, hydraulic or direct from an engine. The design of the Heli-Rotor compre 
sor assures unusually long and trouble-free service life. Individual compressors ha 
operated without stopping for as long as 3 years. 

In these units, two helical lobe rotors trap the entering gas, compress it and deliver 
to an exit port at design pressure. Two-stage machines with a 24 to 1 compression rat 
have been designed. The patented design of the rotors is already proved in a varie 
of aircraft installations. 


























PRESSURE RATIO (P,/P,) 


For more details on these efficient compressors write to: 
STRATOS DIVISION, Bay Shore, L. I., N. Y. 








SR ARTE, CP RRR MER ae ois “ lt a 
‘ . 


A DIVISION OF FAIRCHILD ENGINE & AIRPLANE CORPORATION 
Main Plant: Bay Shore, L.1., N.Y 


West Coast Office: 1355 Westwood Blvd., Los: Angeles, Calif 


Western Branch: 1800 Rosecrans Ave,, Manhattan Beach, Calif 
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The Last Flight 
of the X-2 


By Clay Blair, Jr. 


In.the last few years a new breed of airplane has been built. It is called the 
X series—X for Experimental. These are powerful rocket planes, each icebox 
white, small, and more powerful than any engine man has ever built. They 
are rapier-nosed guided missiles, guided by men who are a new breed of 
pilots. These pilots have flown the X planes through the sound barrier, and 
to the very threshold of space. Probing the unknown, their missions are dan- 
gerous. Occasionally, when they break records, they make headlines. This is 
the story behind a headline one test pilot made in an X plane last autumn. 


It was the last flight for both. 





September 27, 1956, the alarm 

clock jangled harshly on the bed- 
siae table of Capt. Milburn Grant Apt, 
thirty-two, a senior test pilot at Ed- 
wards Air Force Base, Calif. Apt shook 
himself awake and dressed hurriedly. 
He had good reason: this day was the 
high point of his flying career. After 
many long months of anxious waiting, 


AK’ five-thirty on the morning of 


pleading, and prayerful hope, he had 
at last been detailed to fly the most 
advanced airplane in the Free World: 
the Bell X-2 rocket ship. This remark- 
able craft had already brought great 
fame to two other Edwards test pilots: 
Lt. Col. Frank “Pete” Everest, who 
established a world’s speed record of 
1,900 mph, and Capt. Iven Kinche- 
(Continued on following page) 
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THE LAST FLIGHT OF THE Kn 2 


loe, who had stood the X-2 practically 
on end, and blazed his way to 126,000 
feet altitude—to the edge of space. 

In less than four hours, balding Mel 
Apt would exceed Everest’s speed rec- 
ord by more than 200 miles an hour, 
and a few.seconds later he would be 
dead. 

Apt hastily downed a_ breakfast 
which had been prepared by his wife, 
Faye. The two children, Christine 
Lorrie, five, and Sharman Jean, two, 
were still asleep when Apt, buttoning 
his jacket against the cold desert wind, 
climbed into his splotchy-painted 
model-A Ford, and jounced down the 
blacktop road toward the flight line. 
The dim headlights of the Ford flicked 
across the sagebrush and joshua trees, 
There is no record of what he thought 
about during this period. However, 
Kincheloe and Everest, the only other 
men who have flown the X-2, say the 
worst part of the flight is not actually 
in the air, but on the ground just be- 
fore, and during the ride up in the 
mother ship. “Your stomach grows 
hard. You are not at ease,” says Kinche- 
loe, in the masterful understatement 
of the test pilot. 

Stocky, dark-eyed Mel Apt was a 
man who spoke quietly, but positively, 
and liked to spend much of his off- 
hours time with his family. A do-it- 
yourselfer, he had paneled the den, 
put in a patio, and nursed along a 
striking flower garden. “He made the 
best martinis around here,” says:a test 
pilot. “Used to make a gallon at-a time 
and put them in the freezer.” But 
Apt’s primary interest in life was fly- 
ing, and according to the other flyers 
at Edwards, he was a superb pilot. In 
seven years of testing new jet airplanes 
(his pay was $800 a month), he had 
built up 3,505 hours in the air and had 
flown all the new, tricky Century Se- 
ries fighters—the F-100, the F-101, 
the F-102, and the Mach Two F-104. 
He was project officer for the F-105, 
Republic’s | still-classified supersonic 
fighter-bomber. Apt, they say, was 
also a very courageous man. On one 
flight he brought the F-105, worth 
millions, back to base with an en- 
gine fire, the most hazardous situa- 
tion possible in a jet. “He hated to 
lose the airplane. And, as a result of 
getting it back, the plane was exten- 
sively redesigned,” an Edwards test 
pilot says. “All of the manufacturers 
used to ask for ‘the guy with the bald 


Shortly before his death, Capt. Mil 
burn G. Apt kneels beside the Bell 
X-2, the plane which took his life 
the first time he flew it last fall. 
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Capt. Iven C. Kincheloe, who became 
a jet ace in Korea, went on te pilot 


the X-2 to a record of 126,000 feet. 
idee 


head.’” The story of how Apt pulled 
a fellow pilot, Capt. Richard J. Harer, 
from a burning Lockheed F-94C after 
Harer had crash-landed on the desert 
is recalled with awe, even in a place 
like Edwards where heroism and 
bravery are everyday things. Apt had 
smashed the cockpit canopy of the 
burning plane with a five-gallon POL 
can. He was awarded the Soldier's 
Medal for saving Harer’s life. 

In February 1956 when the deci- 
sion was made to transfer Pete Everest, 
the original X-2 pilot, to school, and 
to give other test pilots X-2 experience, 
Apt, along with Iven Kincheloe, was 
picked from the small band of test 
pilots in the fighter section at Ed- 


Maj. Charles E. Yeager, who was the 
first man to fly faster than sound 
(in the X-1), pioneered with the X-1A. 


wards, Apt was singled out not only 
because of his flying ability, his dimin- 
utive size, his demonstrated coolness, 
but also because he had an engineering 
degree from Kansas University. Such 
a degree is almost necessary in oper- 
ating a ship like the X-2. The way the 
program was mapped out, Kincheloe 
was assigned to make the altitude at- 
tempts with the X-2. Apt would con- 
centrate on speed, picking up where 
Pete Everest had left off. The purpose 
of these flights was not, as has been 
widely reported, so much to probe the 
“thermal thicket”—to study the effects 
of aerodynamic heating—but rather to 
establish the operating limits of the 
aircraft, so that scientists at NACA, to 


Lt. Col. Frank K. “Pete” Everest, chief of flight test operations at Edwards, 
stands with the stainless steel research plane he flew to a record 1,900 mph. 
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whom the plane would soon be as- 
signed, could carry out this mission 
with a wider margin of safety. 

Arriving at flight operations, Apt 
parked his model-A and went directly 
to the locker room. There he met 
Kincheloe, who was scheduled to fly 
“low chase” on the X-2 in a North 
American F-86 Sabrejet, a job that 
Apt himself had done for Kincheloe 
and Everest on many occasions. Also 
on hand was Capt. James Carson, a 
test pilot who would fly “high chase,” 
at 50,000 feet in a North American 
F-100. There were not many words 
exchanged. Kincheloe helped Apt into 
his skin-tight pressure suit, a device 
that would protect him in the event 
the cockpit pressurization in the X-2 
failed. There was a joke about locking 
Apt away so that Kincheloe could 
make the flight instead. Then Kinch 
asked: “How do you feel, Mel?” 

“Fine,” Apt replied. “Ready to go.” 

In the wake of his first—and last— 
flight, the question of how ready to go 
Apt actually was has become a matter 
of considerable speculation. Of all the 
rocket planes built, the sweptwing X-2 
was far and away the most difficult to 
fly, largely because of its higher per- 
formance. After it was hauled aloft by 
the mother plane and dropped from 
its belly like a bomb, it was a glider. 
(“The world’s heaviest,” says Everest). 
Then, once clear of its carrier, the 
power was kicked in. For approxi- 
mately 140 seconds, while the rockets 
pushed it forward in a kind of con- 
trolled explosion which could be heard 
for twenty miles, it was a tiny thing of 
immense power and speed. On cloudy 
days, men on the ground have ob- 
served the X-2’s supersonic shock wave 
with their naked eye. If the plane was 
climbed at too steep an angle, the 
rocket engine would die. If it nosed 
down too sharply after a drop, so 
much time and fuel would be lost in 
the recovery that the flights were often 
canceled. 

There was an ever-present danger 
of the plane tumbling nose over tail 
out of control in the thin air, as Chuck 
Yeager and Arthur Murray had done 
in the rocket-powered X-1A—at 1,400 
to 1,600 mph. This X-2 was sub- 
jected to a weird variety of aerody- 
namic phenomena such as control re- 
versal in high-speed rolls, or loss of 
elevator control. Her instruments usu- 
ally lagged far behind actual perform- 
ance. Her rockets often stopped with 
a bone-jarring semi-explosion, or with 
a tail-fire. 

Then, at the end of its powered run, 
the X-2 reverted to being a glider. 

(Continued on following page) 
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Landing it dead-stick on the packed- 
sand desert was no cinch either; on 
his first three tries Everest plumped 
the plane down on its steel skids (con- 
ventional landing gear was left off to 
make more room for fuel), and due to a 
faulty nose-wheel, found himself spin- 
ning across the desert, on a hundred- 
mile-per-hour wild merry-go-round 
ride. 

With planes of this type and size, 
there is no way to carry along another 
pilot to teach him the ropes. It is pos- 
sible to drop a beginner from the 
mother plane and, without making the 
powered run, let him glide down to 
earth, as Everest did on his first few 
flights. However, long-ago authorities 
at Edwards concluded this had no 
practical value, since it was manifestly 
the easiest part of the flight. The sys- 
tem employed today, which may be 
changed in light of Apt’s experience, 
is to put the pilot in the plane and let 
him sink or fly. Apt’s background 
instruction for flying the X-2 consisted 
of (1) flying “chase” behind the X-2, 
(2) riding in the mother plane, (3) sit- 
ting in the cockpit on the ground dur- 
ing static engine run-ups, handling the 
throttleable engines, (4) studying the 
plane and movies of previous flights, 
(5) talking with Everest and Kinche- 
loe, and (6) operating the ground “sim- 
ulator.” The latter consists of a kind 


An earlier Bell test plane, the X-1A, piloted by Chuck Yeager, begins its record flight. He hit nearly 1,650 mph. 


THE LAST FLIGHT OF THE X-2 









of electronic brain, with a stick and 
oscilliscope. Through a complex elec- 
tronic process, flight data can be 
pumped into the computer, and the 
pilot can “fly” the machine, watching 
a picture on the oscilliscope to see how 
well he does. But this machine does 
not—nor does anything else—give him 
the “feel” of the airplane. Even so, in 
the opinion of his superiors at Ed- 
wards, “few people had as much prep- 
aration and background for the flight.” 
An Air Force officer adds: “The truth 
is that Mel Apt was probably over- 
trained.” 

At approximately 8:15, Apt walked 
out to the flight line, where the Boeing 
B-50 mother plane was waiting, the 
gleaming white X-2 snugged up in her 
bomb-bay belly. He climbed up into 
the bubble-nose of the B-50 and the 
pilot, Capt. Fitzhugh Fulton, started 
his engines, the first step of 200. that 
would be carried out, and checked on 
a list, before the final drop of the X-2. 
At 8:30 the B-50 was airborne. Apt 
climbed back through the plane to- 
ward the bomb bay. There one of his 
assistants helped cinch up the pressure 
suit, and strapped on his parachute. 

Meanwhile, technicians at control 
panels in the B-50 were keeping a 
close watch on the pulse of the X-2, 
while others finished filling her fuel 
tanks with highly volatile liquid oxy- 








gen and alcohol. When the B-50 had 
reached an altitude of 7,000 feet, Apt 
was fitted with a glass-plated space 


- helmet, then, following an item on the 


check list, grabbed two yellow bars 
and lowered himself into the cockpit 
of the X-2. A shoulder harness, a 
crotch strap, and a regular safety belt 
were tightened, then a heavy canopy, 
with special tinted glass to screen 
infra-red rays of the sun, which are 
intense at very high altitudes, was 
lowered and locked into place. 

The cockpit of the X-2 was so small 
that both Apt’s shoulders pressed 
against the sides of the fuselage. There 
was only an inch or two clearance 
above his helmet. Through the small 
canopy panels he could see the gleam- 
ing desert lake below. The instrument 
panel was a maze of gauges and 
switches, most of them designed to 
control the powerful rocket engines. 
Every minute from this point on Apt 
would be in relative danger. At least 
two X-model rocket planes had ex- 
ploded while still in the bomb bay. 
The first was the original X-2. Bell test 
pilot Jean L. “Skip” Ziegler and a 
mother-ship crewman had been killed. 
Seemingly oblivious to this danger, Apt 
flicked his gloved hand across a row 
of switches, running through fifty-one 
items on the check list: Engine master 
switch OFF; Forward LOX tank pres- 
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surization switch PRESS; Fuel jet- 
tison switch OFF, etc., etc. 

At 9:00 o'clock, when the B-50 had 
reached an altitude of 15,000 feet, 
Fulton radioed the “low chase” plane 
piloted by Kincheloe, and told him to 
take off. At 20,000 he called “high 
chase,” piloted by Carson. The two 
jets zoomed skyward; Kincheloe taking 
position sjust to the right and behind 
the B-50; Carson went up to 50,000 
feet. Tension was beginning to build 
up inside the B-50, as the men me- 
thodically ticked off the check list: 
open line drain switch; retract X-2 air 
scoops; check pump #1 switch to 
RUN position. By now, Apt had gone 
through an additional twenty items, 
including a test of the control surfaces, 
which Kincheloe, in the chase plane, 
observed and confirmed. They were 
reaching a critical point: if any of the 
sensitive machinery of the X-2 mal- 
functioned, the flight, in spite of days 
of preparation, would be canceled. 

At approximately one hour after 
take-off, the B-50 reached drop alti- 
tude—30,000 feet. While the men in 
the B-50 continued down the check 
list, Fulton pushed over the nose of the 
bomber, to build up to 220 miles per 
hour airspeed so that the X-2 would 


not stall on drop. On the ground, radar 
operators, radio operators, recorders, 
men manning special photo theodolite 
cameras, got ready. Apt may have felt 
alone—and apprehensive—in the X-2’s 
cockpit, but he was not actually alone. 
All told there were no fewer than one 
thousand men at Edwards directly 
participating in the X-2 flight. 

When all was set, Fulton reached 
down beside his seat and removed the 
safety pin on the “DROP” handle. 
Then he spoke into the open radio cir- 
cuit, which was being monitored by 
Apt in the X-2, the chase planes, and 
the ground installations: “Ready to 
drop.” It was now 9:80. 

In the X-2, Apt intoned: “Five... 
four... three...two...one... 
DROP.” Fulton pulled a handle beside 
his seat and Apt and the X-2 dropped 
from the dark shadow of the B-50 into 
the brilliant sunlight. Apt’s stomach 
tingled as though in a rapidly descend- 
ing elevator. The X-2 was now ready 
to begin its thirteenth powered flight. 

The flight profile of the X-2 was so 
complex that it had to be worked out 
on an electronic computer. On most 
speed flights, after drop and engine 
light-off, the plane was directed on a 
course which resembled, roughly, the 








CONTINUED 


A top view shows off the clean lines and the swept wings of the Bell X-2. 
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trajectory of a howitzer shell—that is, 
a large arc. The flight plan was dic- 
tated by factors such as a constantly 
and rapidly diminishing weight during 
powered flight (the X-2 gulped more 
than a ton of fuel a minute), altitude, 
speed, and G forces which could be 
expected on the airplane. It was almost 
impossible to keep the X-2 on its 
planned flight pattern. In his eight 
powered flights in the X-2, Everest 
managed to come close only once—the 
last time when he achieved a speed of 
1,900 miles per hour. It took Kinche- 
loe four tries to reach his peak altitude 
of 126,000 feet. 

In laying out Apt’s first flight plan, 
his superiors, drawing on the experi- 
ence of Everest and Kincheloe, con- 
cluded that he had “one chance in a 
thousand to fly a perfect flight pattern,” 
and thus come anywhere near the 
dangerous speed levels which Everest 
had established. Before the flight, Apt’s 
boss, Brig. Gen. J. S. Holtoner, had 
considered giving Apt a specific speed 
limit. But, General Holtoner says to- 
day, it was believed that it would be 
better if, on his first flight, Apt would 
not have to concentrate on the mach- 
meter. It was enough to watch the 
accelerometer (which measures G 
forces on the plane) and the controls. 
This is a decision General Holtoner 
now regrets. He says: “It was one of 
those chances we didn’t allow for. I 
think that every supervisory guy from 
me on down has criticized himself be- 
cause if we had told this boy to stop 
at a specific speed this wouldn’t have 
happened.” When Apt went aloft, his 
only orders consisted of vague instruc- 
tions to “stay within the envelope of 
knowledge” of the X-2; that is, not 
to exceed any forces—particularly G 
forces—that the plane had not been 
subjected to previously. 

Moreover, if unexpected trouble did 
develop in flight, theoretically, the X-2 
had a means of escape with which no 
other rocket plane had been equipped. 
The X-2 was the first US plane to in- 
corporate an “escape capsule.” The 
whole forward portion of the fuselage, 
including the cockpit, was fixed so that 
it could be exploded away by the pilot 
in case he got into trouble. Once the 
capsule was free of the main body of 
the airplane, an arresting parachute 
would open automatically, slowing the 
capsule to 120-150 miles an hour. To 
get out safely, the pilot needed only 
eject the canopy, unbuckle his safety 
belt and harness, then climb over the 
side and bail out, using his regular 
parachute for the remaining descent 
to the ground. The escape capsule in 
the X-2 was designed, like the rest of 
the plane, ten years ago. (Pete Everest 
has been highly critical of it.) The 

(Continued on following page) 
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The X-2 began its test flights in August 1955. Here, in an early test, the X-2 is dropped from its B-50 “mother.” 


main disadvantage—presumably to be 
corrected in capsules on our forth- 
coming fighters—was that it was not 
completely automatic. Unlike newer 
capsules, which should be fully auto- 
matic, the X-2’s depended in large 
part on the pilot’s maintaining con- 
sciousness. 

After Apt and the X-2 fell away 
from the B-50, a series of “miracles” 
began to occur. 

First, Apt’s drop attitude from the 
B-50 was “perfect.” As he began to 
fall away, Kincheloe, following close 
behind in the chase plane, yelled over 
the radio: “Suck your nose up now, 
Mel. That’s a boy. Keep coming back.” 

Second, his reaction time on the 
light-off was amazingly good. As Apt 
fired the lower, larger rocket, Kinche- 
loe, referring to it by code, snapped: 
“Ten’s going good.” The impact had 
punched Apt in the back. Then Apt 
fired the second, smaller rocket cham- 
ber, and Kincheloe reported: “Five's 
going.” Flames 100 feet long trailed 
the X-2. 

Kincheloe rattled on: “Keep her 
coming back, Mel. Keep her coming 
back. You got her . . . come on back 
some more... you got her . . . you're 
in good shape . . . looking good.” 
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Then as the X-2 zoomed skyward 
like a giant roman candle, leaving 
Kincheloe hopelessly behind, he ra- 
dioed from the F-86 to Carson in the 
F-100: “He’s starting to come now, 
high chase.” 

The third “miracle” was now taking 
place. Apt, on his first flight was actu- 
ally staying precisely on the profile— 
the first time any X-2—or any other 
rocket plane—pilot had done so. As he 
rocketed upwards, the radar called 
off points on the flight path: “One... 
ee ee Se! 
Up. ..” The fact that Apt was sticking 
exactly on the profile meant that he 
was building up maximum speed faster 
than any of his predecessors. The 
machmeter spun dizzily: “2.2... 2.5 

‘stein 

Apt, himself, had no sensation of 
speed. He was flying so fast that the 
noise of his rockets was left far behind 
him, and except for an occasional 
crackle in his radio earphones, an 
unearthly quiet pervaded the cockpit. 
The temperature outside the plane 
was minus sixty-seven degrees. The 
thin air pressure would make his blood 
boil were it not for cabin pressuriza- 
tion. When flying the X-2 the pilot 
must concentrate intensely on the in- 


struments, particularly the accelerom- 
eter. There was no time to speak over 
the radio, or to look outside at the 
deep intense blue of the high sky. 

Had Apt been a conservative pilot, 
he would have thought at this point 
that he was coming close to exceed- 
ing the “envelope of knowledge.” He 
might have shut down the rockets. 
An Air Force colonel quotes Chuck 
Yeager as saying: “The temptation 
to keep her wide open is almost over- 
whelming.” The temptation to beat 
Everest’s record must also have been 
overwhelming for Apt kept the rockets 
wide open. 

Then the fourth “miracle” occurred. 
The usually cranky and temperamental 
rocket engines had performed _per- 
fectly, burning six seconds longer than 
they ever had previously. 

The machmeter in the X-2 moved 
ahead: 3.1 ...32...38.3... 8,378 
miles per hour—thirty-six miles per 
minute—at Apt’s peak altitude of about 
70,000 feet. He had broken Everest’s 
old record by 278 miles per hour! 

Apt came on the radio: “They’re 
cutting in and out,” meaning that the 
rocket engines were running out of 
fuel. Meantime, he was now arching 
downward, and the radar noted his 
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progress: “Ten... Eleven . . . Down 
...- Down... Down...” 

Now Apt was on the air again: 
“She’s cut out .. . I’m turning.” With 
his rocket engines now completely 
dead, he had started the long, gliding 
turn, which would head him back to- 
ward the great dry lake landing strip. 
The chase planes, which, as usual, had 
lost sight of the X-2, were searching 
wide-eyed. Jim Carson in the F-100 
temporarily caught sight of the X-2, 
but then it flew into the sun and never 
came out. 

Kincheloe, on low chase, was look- 
ing hard, too. It would be his job to 
steer Apt back to the lake. He came 
on the radio: “Mel, do you read me?” 

A few seconds later, a voice that 
was obviously Apt’s broke the radio 
silence with an unintelligible phrase, 
something like “Aaaawaaak,” the sound 
a man might make who had been 
slugged unexpectedly in the belly. 

Alarmed, Kincheloe came back on 
the radio instantly: “Mel. Mel, do you 
read? Radar, do you have him?” Then, 
in the confusion that followed, radar 
switched to the wrong airplane, and 
kept reporting Kincheloe’s position. 
Men on the ground stared hard at the 
snake-like vapor trail which the X-2’s 
rockets had spewed across the sky. 
But there was no trace of Apt or the 
X-2. 

Twenty-eight minutes later, search 
aircraft found the X-2, smashed into 
the ground fifteen miles east of the 
main base. Both of its stainless steel 
wings had sheared off on impact. The 
tail surfaces were intact. The rudder 
was locked—as it should have been for 
normal speed runs. Five miles away 
lay the escape capsule, shrouded by 
the arresting parachute. When the 
ground parties reached the capsule 
they found Apt’s body inside. 

Movies, taken both inside the X-2 
cockpit and from the ground, helped 
piece together the probable cause of 
the crash. 

After his record-breaking rocket run, 
Apt, as he reported on the radio, had 
started his turn—six seconds after 
burnout. At that point he was still 
traveling at a high rate of speed. 
Because he had made a perfect profile 


trun, and because the rockets had - 


burned longer than previous X-2 runs, 
he now found himself farther away 
from the dry lake than any pilot be- 
fore him, a fact which may have 
caused him to turn too soon. In any 
case, after he went into the turn, Apt 
lost control of the X-2. It pitched and 
tolied violently, and began falling 
across the sky, subjecting Apt to un- 
imaginable G forces. 
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With a rocket engine that was able to develop almost as much power as a Navy 
cruiser, the Bell X-2 flys over the AF’s test center at Edwards AFB, Calif. 


In a matter of seconds, the X-2 fell 
from 70,000 to 45,000 feet. During 
this fall, the plane’s speed was re- 
duced considerably, and in spite of 
the tremendous forces working against 
him, Apt was able to unlock a safety 
switch, then reach down between his 
legs and pull a handle. This set off a 
charge which blew the capsule away 
from the main body of the X-2. As the 
old-fashioned capsule tumbled through 
the sky, Apt once more was sub- 
jected to a severe beating. The camera 
inside the cockpit, which up to this 
minute had recorded his every move, 
was separated from its power source, 
and stopped running. 

Cameras on the ground saw the 
automatic arresting parachute on the 
capsule unfurled. The jolting, opening 
shock once more bashed Apt around 
in the cockpit. He may have blacked 
out, momentarily losing consciousness. 
But somehow he regained enough 


strength and presence of mind to be- 
gin the bail-out procedures. He pulled 
the handle which ejected the canopy. 
He unbuckled his seat belt. But be- 
fore he could get out, the capsule 
slammed into the ground at a speed 
estimated at between 120 and 150 
miles an hour. Apt was killed instantly. 

The X-2 was not the first X-model 
lost. Mel Apt was the thirteenth test 
pilot to die at Edwards since 1950. 
But his death was not without mean- 
ing. Elaborate instrumentation which 
was recovered undamaged from the 
X-2 recorded every split second of the 
flight and every detail of the aero- 
dynamic phenomena which caused his 
death. It will be used in widening the 
envelope of knowledge. Because of 
Apt and the X-2, future Air Force 
pilots flying hypersonic fighter planes 
in the defense of the nation will have 
a greater measure of confidence and 
safety.-END 
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Why Research Costs 


three-fold increase in the cost of 

just about everything. The nickel 
magazine, the nickel cigar, and the 
nickel subway ride today all cost fif- 
teen cents, or more. While perhaps 
we don’t understand why it must be 
that prices seemingly are on a per- 
petual escalator, and while we may 
grumble about the phenomenon, we 
accept it with varying degrees of 
grace as a way of life. 

Because it is quite a specialized 
subject—and also because in this par- 
ticular field the costs have risen at a 
much faster pace—many people have 
difficulty in understanding why aero- 
nautical research and development 
have become “so expensive.” Actually, 
once you stop to realize all the fac- 
tors involved, the basic reasons are 
quite simple. We are caught not only 
in the bind of rising costs; in aero- 
nautics we have progressed into re- 
gions where everything is fantastically 
complex. Let’s face it, we are just be- 
ginning to learn the facts of hyper- 
sonic life! 

On top of all this, we are being 
forced to operate under conditions—as 
regards timing—where we-are being 
threatened by world conquest by an- 
other nation. Sometimes the factors 
that make costs go up are beyond our 
control. Nonetheless, these same fac- 
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tors can affect survival by a profit- 
making manufacturer, or even survival 
by a freedom-loving nation. 

When I first went to work for the 
National Advisory Committee for 
Aeronautics in 1921 (fresh out of the 
Massachusetts Institute of Technol- 
ogy) as a junior engineer at the Lang- 
ley Memorial Aeronautical Labora- 
tory, I was very proud to be joining 
the largest aeronautical research 
establishment in the United States 
(and, I believe, in all the world). 

Employment at the NACA’s Lang- 
ley Laboratory in 1921 was near the 
hundred mark, give or take a half- 
dozen men. The annual operating 
budget was $192,000, which included 


the expenses of the NACA head- - 


quarters staff in Washington. 

About the time I arrived at Lang- 
ley, a momentous decision was being 
made. The NACA was going to double 
the number of its wind tunnels—to 
two! What made this action even 
more important than the expansion it- 
self was the fact that the new ap- 
paratus was to be a pressure tunnel, 
enabling the engineers to obtain aero- 
dynamic data that approached full- 
scale values, even though only small 
models were used. 

The cost of that new pressure wind 
tunnel—the first of its kind in the 
world—was about $70,000. And _ its 





An NACA scientist 


a research model in 
300-mph wind tunnel 
at Langley Lab. 
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cost of operation—electric power, sal- 
aries, models, data reduction, and all 


_ the rest, was $31,300 a year. 


Through the years, the NACA pio- 
neered in the design and construction 
of radical new reseatch tools that its 
engineers and scientists could use to 
increase the store of knowledge so 
necessary for further performance im- 
provement in aeronautics. In 1927, for 
example, another new wind tunnel- 
the world’s largest—was put into op- 
eration. It was so large (it had a cir- 
cular test section twenty feet in di- 
ameter) that full-size propellers and 
wing sections could be tested. Within 
a year, research in the tunnel had 
shown how the speed of an airplane 
powered by an air-cooled engine 
could be increased by fifteen percent 
or more without use of additional 
power. 

By the mid-thirties, the contribu- 
tions of the NACA had been recog- 
nized internationally, to the point 
where in Great Britain it was con- 
ceded that “many of our most capable 
design staffs prefer to base their tech- 
nical work upon the results of the 
American NACA.” And yet the NACA 
had not been greatly expanded, either 
in personnel or in operating cost. AS 
of July 1, 1936, total employment was 
385, and all operating expenses for 

(Continued on page 51) 
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too mam coe These are the “call letters” of the U. S. Coast Guard. Watching over more than half a million 
square miles of our coastal waters, the rescue record of this famous organization is one of the great air-sea 
sagas of war and peacetime service. Helping to extend the Coast Guard’s far-flung lifeline is the Martin 
P5M and the new P5M-2G, providing long-range sea reconnaissance for any emergency. Also, in active 
service with both the Atlantic and Pacific fleets of the U.S. Navy, ten squadrons of this famous seaplane— 


specially armored for anti-submarine warfare—are in operation today, from Norfolk to the Mediterranean 


and from Washington to the Orient. 
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WHY RESEARCH COSTS SO MUCH 






the preceding twelve months totaled 
$766,530. 

About that time, it became ap- 
parent that in Europe, to quote from 
a statement by Dr. Joseph S. Ames, 


then NACA chairman, “The greatly - 


increased interest of the major powers 
in fostering aeronautical research and 
their determined efforts to excel in 
this rapidly expanding engineering 
science constitute a scientific chal- 
lenge to America’s present leader- 
ship.” In this country, we increased 
our research activity, but the increases 
were modest in comparison with the 
enormous acceleration of effort over- 
seas. Even as late as the summer of 
1939, the NACA’s total complement 
was only 523, including only 278 
technical people. Operating expenses 
of the NACA for the fiscal year end- 
ing June 30, 1941, were $2,800,000. 

With our involvement in World 
War II, NACA costs skyrocketed. For 
the fiscal year ending June 30, 1945, 
operating costs were $26,557,330— 
nine times the rate before Pearl Har- 
bor—and employment jumped _ to 
6,449, In these years, the emphasis of 
NACA research had been greatly 
changed, from investigations that 
were largely basic in nature, to ad 
hoc, or “quick fix” projects, designed 
to improve performance of existing 
aircraft or power plants. 

Once the war was over we might 
have expected—indeed welcomed—an 
easing of the pace of aeronautical re- 
search. After all, the Germans and the 
Japanese had just been thoroughly 
vanquished. And surely our Allies 
would be as much delighted as we 
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Here’s what some of the research money buys—the supersonic wind tunnel at NACA’s California facility, Ames Lab. 


with a return to a life in which the 
rich fruits of a peaceful existence 
could be enjoyed. Under such con- 
ditions the researcher could happily 
apply himself to the business of an 
orderly projection of further knowl- 
edge about the new and fascinating 
happenings in aviation—the develop- 
ment of jet and rocket power, the ad- 
vent of supersonic flight. 

Unfortunately, it didn’t work out 
as we all had hoped. 

We learned, the hard way, that the 
terrible costs of World War II did 
not assure a lasting peace, not even 
one as long as had resulted from the 
fighting of World War I. We learned 
that our one-time comrades, the Rus- 
sians, had launched upon a de- 
termined drive for world conquest. 
More to the point of this discussion, 
we learned—in the skies over Korea 
and elsewhere—that the Russians were 
challenging our position of aerial 
supremacy, and that they were being 
very logical in their approach. If they 
were behind—and they were—well, 
then they would do whatever was 
necessary to catch up. Especially, they 
would work harder at the job than we. 

Dr. Clifford C. Furnas, just now 
returned to the University of Buffalo 


- after service as Assistant Secretary of 


Defense (Research and Development), 
has also served as a member of the 
NACA: Recently, he pointed out that 
today it requires $1.43 to buy what 
$1 would have bought in the way of 
research and development in the pe- 
riod from 1947 to 1949. His figures 
don’t take into account any change in 
complexity of the problems faced— 


CONTINUED 





what he is saying is that the R&D 
dollar of 1957—applied to the same 
job—is worth only fifty-seven cents, 
compared to that of 1947-49. When 
the Red Queen in Alice in Wonder- 
land said, “It takes all the running 
you can do, to keep in the same 
place,” perhaps she had such a situa- 
tion in mind. 

Of course, of all the activities you 
could name, the one least deserving 
of being considered as “keeping in the 
same place,” would be aeronautics. 
Not quite ten years ago, Capt. Charles 
E. Yeager, USAF, made history by 
flying supersonically for the first time. 
The best performance of the Bell X-1 
was in the neighborhood of 1,000 
mph. In 1953, it was officially an- 
nounced that Chuck Yeager had flown 
the X-1A at 1,650 mph. Last fall, the 
Bell X-2 went even faster (see “The 
Last Flight of the X-2,” beginning on 
page 41). In passing, I cannot resist 
mentioning that in this research air- 
plane program of pioneering, the 
NACA has been proudly teamed as a 
partner with the military services and 
the aircraft industry. 

In 1946, the NACA completed a 
new wind tunnel at its Ames Aero- 
nautical Laboratory in California. It 
had a test section measuring seven 
by ten feet, and its top speed was a 
little below that of sound at altitude 
(660 mph). It cost $961,000 to build. 
A staff of forty—engineers and oper- 
ating people, with salaries totaling 
$126,000—ran the tunnel. The year’s 
power cost was $3,400. 

Compare those figures with the 

(Continued on following page) 
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NACA uses Lockheed U-2 in research program into gust-meteorological conditions at altitudes of up to 55,000 feet. 


ones for the supersonic Unitary Wind 
Tunnel completed last year at the 
Ames Laboratory: construction, $27,- 
000,000; staff, 147; salaries, $845,000; 
power cost, $1,650,000. Excepting 
only the difference in speed and im- 
proved instrumentation, the research 
conducted in the new wind tunnel is 
the same sort as in the one built in 
1946! 

At our Lewis Flight Propulsion 
Laboratory in Cleveland, where we 
concentrate on power plant research, 
a facility built in 1946 to permit study 
of engines under operating conditions 


cost $276,000. It required eight men 
to do the work, with a yearly payroll 
of $26,000. Power cost was $10 an 
hour. Ten years later, a similar facil- 
ity—differing only in the extent nec- 
essary to accommodate the more 
powerful turbojet engines under test 
—cost $18,500,000 to build. Seventy- 
four men were needed to do the work, 
with a yearly payroll of $426,000. 
Power cost was $800 an hour. 

As may be seen, the cost of per- 
forming necessary research in con- 
nection with man-carrying supersonic 
airplanes is becoming increasingly ex- 


NACA technicians at Lewis Flight Propulsion Lab, Cleve- 
land, check screened inlet of one of the wind tunnel com- 
pressors used when tunnel is operated at Mach 2.5 to 3.5. 





One of the installations at the Langley Lab is a heli- 
copter test tower. At right, small ram jets at blade tips 
of a rotor form a halo effect during a night operation. 


pensive when measured in dollars. 
But that is only part of the story. The 
possibility of delivering a_ ballistic 
missile halfway around the world in 
thirty minutes or less has implications 
that become the more frightening 
when it is realized that other nations 
are strenuously working on the enor- 
mous problems which such a project 
involves. 

Here we face the exceedingly diffi- 


‘cult task of devising ways to design 


and build the equipment by which we 
can duplicate in the laboratory the 
(Continued on page 55) 
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This is the 
actual size 











of Collins midget-sized 
giant performer 


Collins new 17L-8 pint-sized transmitter will be wanted by anyone with an aircraft — airlines, 
business aircraft, or private plane. Provides excellent regular or standby transmitter services 
and Collins high reliability and extra service performance. 90 crystal controlled channels 
— 118 to 126.9 mc and 3 watts into a 52 ohm antenna. In a 3” instrument case slightly 
over 8” long. All controls front panel. Separate 427A-1 transistorized modulator-power 
supply is only 7”x412”x314” and mounts anywhere without shockmounts. Total weight 5 
pounds. For DC only. 
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How you can “squeeze” 
64. simultaneous messages 
into a single frequency 


Breaking communication bottlenecks is a specialty of the Hoffman Tele 
CV-157 Dual Sideband Converter. In one quarter the space of ay 

















sets 
previous sideband converters it achieves maximum use of today’s 
: limited frequency bands, relieves traffic overloads. The CV-157, —_ 
designed and developed by Hoffman, receives independently 
modulated AM signals with a highly suppressed carrier and splits - 
them into two sidebands. Result: up to 75% greater effective a 
range without increasing transmitter power—2 to 32 times more this 
trafic capacity without increasing frequency bandwidths. As many beer 
as 64 dualtone teletype channels, or various combinations of the 
teletype, facsimile and AM voice can be handled by the CV-157. der 
Write today for additional data on this and other advanced stru 
communications techniques now under evaluation at Hoffman. "i 
A 
equ: 
This 
Scope pattern taken from Hoffman iain 
CV-157 showing two dualtone ons 
teletype channels on upper Lan 
sideband, carrier partially stud 
suppressed. Each sideband can | 
carry 32 teletype channels spec 
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mpl 
Suc! 
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continuous vowel sound) on each f 
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Significant developments at Hoffman in the app 
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. ° - xX . 
sideband and advanced ECM techniques have pamaldieey the nd in t 
created important positions for engineers of 64 simultaneous dualtone teletype @ tive 
high calibre. Please address inquiries to ee. with 
Vice-President of Engineering. T 
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Television monitor sets (near the ceiling) are used in closed-circuit hook-up 
in the control room of the Lewis Unitary Plan Wind Tunnel, Cleveland. The 
sets can be connected to any of the three TV cameras that survey the tunnel. 


~ 



































Guide vanes in transonic pressure 
tunnel at Langley Lab turn rushing 
air around a right angle smoothly. 





extremely high temperatures and the 
other conditions of future flight. Even 
though great attention has been given 
this matter, only recently have ways 
been learned to design and_ build 
the small, pilot models with which to 
demonstrate the practicability of con- 
structing the radical new tools so nec- 
essary for the rapid expansion of our 
knowledge. 

A single example of the kind of 
equipment we must build will suffice. 
This year we are asking for funds to 
construct a hypersonic facility at the 
Langley Laboratory where we can 
study problems at all points along the 
speed and temperature scales up to 
Mach numbers of twenty (13,200 
mph) and 11,000 degrees Fahrenheit. 
Such a complex of equipment, need 
I say, will not be inexpensive, nor 
will it be easy to construct. 

So far, all the emphasis on the cost 
of research has been in terms of dol- 
lars. Respecting dollars, certainly any 
thinking person will concede there 
must be some limit to the expendi- 
ture of funds our nation can make. 
That, of course, is a statement equally 
applicable to any federal expendi- 
ture. I would quickly add that the 
cost of aeronautical research to date 
in the United States has been rela- 
tively modest, at least in comparison 
with our total income. 

There are other aspects—other costs 
in terms of scientific manpower and 
in terms of time. In these areas, there 
may be grave doubt whether we are 
80 favorably positioned as in the mat- 
ter of dollar wealth. 

Solving the problems of aeronautics 
today demands the effort of talented 
young men trained in many scientific 
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disciplines. There is a shortage of 
such talent. Our technical schools are 
graduating fewer young men each 
year than are needed, not only by 
aeronautics but by all the other facets 
of our economy, civilian and military. 
I am not proposing that we draft this 
manpower. However, I will observe 
that unless sufficient brainpower can 
be marshaled for attack upon the 
problems of aeronautics, they won't 
be solved as quickly as may be neces- 
sary, no matter how many additional 
billions of dollars we appropriate. I 
will observe, too, that in Russia, the 
number of technically trained young 
people being graduated from their 
schools is accelerating very rapidly. 
In the justifications which the 
NACA prepares for its construction 
projects—these are presented for con- 
sideration by the Congress—total time 
for completion is carefully estimated 
in the case of each project. Here they 
are for Fiscal Year 1958, expressed in 
months: thirty-six, twenty-four, twen- 
ty-four, twenty-eight, thirty, forty- 
two, etc. Assume the money is appro- 
priated and the manpower is avail- 
able. Even so, anywhere from two to 
three and a half years will pass before 






the new pieces of research equipment 
can be completed and put into oper- 
ation. 

Once in operation, more time will 
pass while the solutions are sought 
for the problems demanding urgent 
attention. 

Yes, the business of aeronautical 
research must be considered expen- 
sive when measured in terms of dol- 
lars, manpower, and time. 

If I thought it necessary, I could 
ask whether such expense of aero- 
nautical research would loom so high 
if compared with the costs that would 
accrue if we tried to build our air- 
planes and missiles without first learn- 
ing the answers that research provides. 
Too, I could ask how the expense of 
research would compare with the 
costs of every kind that would accrue 
if we didn’t build our airpower—if 
we waited for a conquest-minded na- 
tion to accomplish the job. 

Instead, I shall conclude by finish- 
ing the quotation from the Red 
Queen: “It takes all the running you 
can do, to keep ‘in the same place. 
If you want to get somewhere else, 
you must run at least twice as fast as 
that.”—ENpD 
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In less than one hour, 
small crew can assemble t! 
revolutionary Parabal! 
antenna from these few pa! 
They will place the trip 
directly on the ground. 







ROVIDES FRONT-LINE SUPPORT IN MINUTES 


One hundred and twenty minutes after the site is selected, high-power radar using anew, extremely 
portable antenna can be scanning the skies. This revolutionary, lightweight antenna has been 
developed by Westinghouse Electronics Division for the Rome Air Development Center. 

The Paraballoon® antenna is blown up like a balloon! It maintains its shape with only slightly 
more than atmospheric pressure. Two fiberglass paraboloids—one of which is coated with vaporized 
aluminum—are zipped together to form the 30-foot antenna. In comparison with equivalent 
conventional antennas, the Paraballoon has shown weight advantages as much as 10 to 1. 

The antenna retains its accurate contour no matter how many times it is erected and dis- 
mantled, so no contour checking is required in the field. 

Major General Stuart P. Wright, Commander of Rome Air Development Center states: “This 
outstanding development is a major break-through in the design of ground electronics equipment. 
The air-inflated Paraballoon antenna is the key to a large and truly mobile radar set. It is now 
possible to employ high-power radars in tactical situations and locations where time and trans- 
portability are of utmost importance.” 

Design and development of advanced electronic equipment are only part of the service available 
to you from Westinghouse. For complete information about Westinghouse capacity to produce 
tomorrow’s electronic equipment today, contact your Westinghouse sales engineer or write: 
Westinghouse Electric Corporation, Electronics Division, Friendship International Airport, 
Baltimore, Maryland. J-02300 


You CAN BE SURE...i1F ITS ot 


Westinghouse Ce 


Here, the crew has assem- The paraboloids are zipped to a The 30-foot antenna shown here, 
ded the antenna tripod. With two-ply neoprene-nylon tube. ready for operation, weighs only 
block and tackle attached This tube forms a stiff arch— 1690 pounds complete with its 
)the radome crown piece, the main structural member of the base and tripod. It will rotate at 
Mey are positioning the balloon—which holds the inflated 6 rpm driven by a 14-hp motor. 


Menna base. 


antenna in position. 








By Maj. Gen. H. K. Mooney 


DEPUTY COMMANDER, FIFTEENTH AIR FORCE 
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Not long ago General Mooney pub- 
lished these “helpful hints” in memo 
form at his March AFB headquarters. 
The reaction was so favorable that he 
decided to put the material into article 
form for us. Here’s the result. General 
Mooney has been in SAC since 1950, 
in his present assignment since July 
55. Born in New Orleans in 1910, 
he’s a 1931 graduate of West Point. 
He served in a number of tactical 
assignments and in 1944 took com- 
mand of the 459th Bomb Group in 
Italy. He was graduated from the 
National War College in 1950. 


HINTS 


for 


LIVING 


welcome by at least five minutes 

before he saluted and sailed out 
of my office. I couldn’t help but recall 
the other incident that morning. 

While driving to my office, I had 
noticed one of my staff officers walk- 
ing sprucely down the sidewalk. I 
told my driver to stop, rolled down 
the sedan’s window, and asked the 
officer if he would like a ride to head- 
quarters. 

He did. He opened the door, 
climbed in, and then profusely apolo- 
gized for roughing me up in the proc- 
ess. After we were settled I got the 
impression that he felt I was rather 
rude because [ didn’t move over to 
the left side. 

At the headquarters building he 
solved the problem by opening the 
left door and easing out while my 
driver was holding the door open for 
me on the right side. In a way I was 
grateful that I didn’t have to wrestle 
him for the right to leave first. 

Although it is the responsibility of 
all of us to make constructive correc- 
tions on the spot, occasionally the 
spots before our eyes start consuming 
too much of our time. I have therefore 


T HE staff officer had worn out his 





HELPFUL 


AIR FORCE 






found it beneficial to review periodi- 


cally with all my officers a few of the 
“do’s and don’t’s” of service life. Many 
of us unconsciously slip into bad 
habits or become lax in observing 
customs or regulations. 

The officer who had just left my 
office was a good example. After in- 
troducing his subject verbally, he 
handed me a report to read. Then he 
continued with a running commen- 
tary, and I found my attention torn 
between trying to read and listen to 
his chatter at the same time. I had 
invited him to sit down, but appar- 
ently he was afraid I would miss a 
salient point. I had a_ hovering 
prompter. 

At one point he was so diligent in 
being sure I understood that he 
leaned across my desk and _ pointed 
at an important paragraph in his re- 
port. The pencil he used as a rapier 
finally came to rest behind his ear. As 
I passed the report back to him with 
a comment, my eyes rested for a 
moment on a copy of the Air Of- 
cer’s Guide. 

Many things which an Air Force 
officer should or should not do are 

(Continued on-page 61) 
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TURNS “JET BLAST’? INTO A WHISPER 


You stand within a few feet of a 
blasting jet engine, but your hearing 
is protected from an ear-splitting 
roar that under ordinary circum- 
stances would be intolerable and 
perhaps cause permanent hear- 
ing loss. 


The reason is RCA’s Ear Protector, 
a new and scientific approach to the 
problem of .excessively loud noise. 
This device dampens out intense and 
penetrating sounds, permitting you 
to work comfortably in areas where- 





Tmk(s) ® 


in the noise levels might otherwise 
be prohibitive. 


Made of plastic, the Ear Protector 
surrounds the ear without actually 
touching it. Contact with the head 
is by means of a soft, replaceable, 
liquid-filled cushion that provides a 
comfortable, self-adjusting seal. It 
may also be adapted for inter- 
com use, and for any other appli- 
cation where noise can interfere 
with efficiency, 


Defense Electronic Products 


RADIO CORPORATION of AMERICA 
Camden, W.J. 





Light in weight, highly efficient, 
sanitary, simple and inexpensive, 
RCA’s Ear Protector belongs wher- 
ever noise becomes a menace or 
a nuisance. 
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EMERGENCY ESCAPES FOR HIGH PERFORMANCE A/C CREWS! 


& 

« 
The*men who challenge nature’s greatest forces in to- 
ety's high performance aircraft will soon have emer- 
Pa gency escape protection from ground level to aircraft 
performance ceiling. Ejection seats will be equipped 
with a Rocket-Catapult* recently developéd and pro- 

duced by Talco. 


‘ 


a. Ak fh fite 2 feet | 46feee fete OCU 


Sled tests have proven that this unique design of a ( 
canted rocket thrust in conjunction with catapult ejec- 

tion can reduce deceleration to tolerable limits, increase 1 
clearance of tail assemblies, stabilize seat attitude and Q 


give complete “on the deck” escape capability. With 
only minor modifications, the new Rocket-Catapult* is 
effective for the full performance range of any high 
performance aircraft. 


The Talco Rocket-Catapult*, having the same mount- 
ing provisions, can be readily installed in all aircraft 
equipped with conventional catapults. Variations of 
this basic, proprietary design are being completed. for 
many advanced aircraft. 


Talco experience in ballistic and cartridge actuated 
devices can provide new approaches to the solution of ( 
many problems, on the ground and in the air, with fast, 
sure action in milli-seconds from "Packaged Power" units. 


After the catapult tubes separate, the rocket 
contained in the inner tube provides a contin- 
In sled tests at .73 Mach, conducted at Edwards Air Force ving thrust through the center of gravity of 
Base, the Talco Rocket Catapult* carried a man-seat mass to the man-seat mass, providing forward thrust 
approximately 60 feet in a stabilized trajectory for a normal to counter air drag and upward thrust to insure 
parachute deployment and landing. In other ground level aircraft clearance at high speeds and sufficient 
tests at zero velocity the man-seat mass was ejected to a ejection height for a complete ‘‘on the deck” 
height of approximately 220 feet, again, with full parachute escape capability. 

deployment and a normal landing. 


Engineers interested in this exciting new field are invited to contact us. 





*Patent Applied for 











2685 State Street, Hamden, Conn. 
Research, Development, Application Engineering and Manufacture for ballistic and cartridge-actuated devices. 
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not specifically covered by regulations 
or the Officer’s Guide. Many of the 
“do’s and don'’t’s” are picked up dur- 
ing cadet days or are passed on by 
word of mouth from older members 
of the service. 

Others are based on common sense 
and good breeding. Although unwrit- 
ten, they have become law by tradi- 
tion. Their proper observance distin- 
guishes a well disciplined leader from 
the undisciplined marginal officer. 

To assist us in maintaining our high 
standards, I made a list of the most 
commonly overlooked “hints” and 
passed them on to the officers of the 
Fifteenth Air Force. Primarily for of- 
ficers, most of them are equally ap- 
plicable to non-commissioned officers 
and airmen. They have also proven 
interesting to new members of the 
Air Force, both military and depend- 
ents, who were unaware of their exist- 
ence. 


General Application 


Leadership, discipline, human re- 
lations. There is nothing “human” 
about treatment received in the early 
stages of cadet or basic training days. 
Discipline must be taught first. Good 
human relationships can come later. 





AIR FORCE Magazine * March 1957 


HELPFUL HINTS FOR AF LIVING 













Do not substitute “buddy-buddy” 
human relations for discipline. Con- 
centrate on human relations after you 
are sure that you have discipline. 

NCO prestige. Do not call a non- 
commissioned officer by his last name. 
He is proud of the fact that he is a 
non-commissioned officer and wants 
to be called “Sergeant” Smith. 

Deference. In automobiles, the 
senior sits on the right of the back 
seat. He is the last to enter and first 
to leave. If asked to join your senior 
who is already seated, enter the left 
door—do not crawl over his feet. 

Walking in step. Men in uniform 
should walk in step, the junior on the 
left. Adjust your stride to your senior 
and he will meet you halfway. 




















Lead the way. When showing a 
senior Or an inspector your activity, 
lead the way. He doesn’t know which 
way to go and might turn into a dirty 
closet, which you didn’t want him to 
see. 

Punctuality. You know what will 
happen to you if you are late for an 
appointment. Be sure that when you 
call a meeting you do not waste the 
valuable time of your subordinates by 
making them wait for you. 


CONTINUED 


Nicknames. When referring to a 
subordinate in front of a senior, call 
him by his rank and last name. Your 
senior may not know who “good old 
Joe” is. 

Guessing games. The best answer 
to “I bet you don’t remember me,” is 
to say “NO” and turn your back. 
When meeting someone you have not 


seen for a while, always give your 


name and rank and where you knew 
him before. Guessing games accom- 
plish nothing except to deflate the ego 
of a thoughtless big shot, or embarrass 
and lose a friend. 

Gum chewing. This shouldn’t even 
require comment but unfortunately it 
does. It is more fitting for a goat than 
a commissioned officer in the Air 
Force to chew while in formation, in 
uniform in public places, or in your 
boss’s presence. 

Lounging in uniform on the street. 
Either walk, stand, or sit. Don’t drape 
around a handy post; pole, waste can, 
or hydrant. 

Phone dangling. If your senior calls 

(Continued on following page) 















and asks for information which you 
don’t have readily available, do not 
leave the phone to get it without first 
asking if you should. You might leave 
an infuriated senior dangling on the 
phone when he couldn’t afford to wait 
for you to return. 

Maintain that barrier. It is a com- 
pliment to you that your senior can 
relax in your presence during off-duty 
hours. The extent of the informality 
and relaxation should be governed by 
your senior—not you. Do not extend 
off-duty informality into the next offi- 
cial day, if you desire to continue en- 
joyable informal relations when you're 
off duty. 

R. H. I. P. Do not resent privileges 
extended to your senior. Some day 
you will want the same. Remember, 
he has worked up from the bottom 
through your grade and has done 
without, just as you are doing now. 


Wearing the Uniform 


Sun glasses case strung on belt. It 
is all right for a Boy Scout to hang 





accessories on his belt, but an Air 
Force officer should not. 

Hats tilted. If your hat is uncom- 
fortable, take it off and hold it in 
your hand. Do not tilt it on the back 
of your head like a taxi driver. 

Loosened neckwear. Do not unbut- 
ton the top button of a shirt or loosen 
your tie while on duty. When you get 
hot under the collar, retire to a men’s 
room to cool off. 

Cuffs turned up. If it is hot enough 
to roll up your sleeves, a short-sleeved 
shirt is probably authorized. Wear it 
instead. 

Blouse unbuttoned. It is acceptable 
to take off your blouse in the privacy 
of your office. If your senior enters, 
or when you leave your office, you 
should put on your blouse and button 
it up. The need to wear your blouse 
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unbuttoned normally indicates over- 
eating or over-heating. 


Serving on a Staff 


Pencils on ears. If you want to look 
like a clerk, rather than a commis- 
sioned officer in the Air Force, walk 
around with a pencil on your ear. 

Leaning on desks. Do not lean on 











your senior’s desk. If you are tired, 
request permission to sit down. 

Running commentary. After you 
have presented a paper to your senior 
to read, sit down and shut up. As 
good as he may be, he cannot read 
your paper intelligently if you con- 
tinue to talk. 

Briefing distractions. When using a 
pointer, point to that which you want 
your audience to see. Do not cover up 


the material with the pointer. Return . 


the pointer to your side when not in 
use, and keep it still. Do not distract 
your audience by using it as a baton, 
golf club, or baseball bat. 

Speaking distractions. While speak- 
ing formally or informally, do not dis- 
tract your audience by jingling change 
in your pocket, twirling key chain or 
eyeglasses, maneuvering pipes, table 
finger-tapping, etc. 

Odiferous odors. Do not enter your 
senior’ office while smoking your 
favorite pipe, cigar, or cigarette. If 
your relationship is close and you 
know your senior does not object, it 
is permissible to smoke after you have 
been seated—otherwise refrain or ask 
permission. 





Visits by your boss. You should be 
complimented when your boss takes 
time to visit your office. Assume that 
he has come for a specific purpose and 
that his time is limited. Ask if you 
can help him—do not immediately 
pour our your problems to him. If his 
time permits, when he is finished with 
his business he may ask if you have 
anything to bring up. 

Wild bores. An excellent way to 
become unpopular is to hog the con- 
versation and tell long pointless 
stories. A surer way is to take the 
time of other officers at an official 
gathering, such as a staff meeting, to 
try to solve your particular problem 
which is of no interest or concern to 
the rest of the group. 

The three B’s. Your senior’s time is 
valuable and must be apportioned 
out to others whose problems are 
probably more important than yours. 
In presenting the problem, BE Clear, 
BE Brief, BE Gone! 

There is no known substitute for 
consideration and courtesy, and this 
Biblical quotation is as valid today 
as it was when first written: 

“Do unto others as you would have 
them do unto you.”—ENp 
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FHILLIPS OPERATES 


“TEXAS SIZE” FACILITIES 


FOR DEVELOPMENT AND MANUFACTURE OF ROCKETS 


Air Force Plant 66 near 
McGregor, Texas, oper- 
ated by Phillips Petroleum 
- Company, has facilities for 
applied research, development, 
test and manufacture of solid 
propellant rockets. Phillips 
family of rocket propellants— 
made from common petroleum- 
derived materials such as 
ammonium nitrate, synthetic 
rubber and carbon black— 
are being used in rocket motors 
for JATOs, large boosters, and 
in other applications. 


The Phillips family of solid 
propellants provides practical 
answers to many troublesome 

ABOVE Process and inspection con- Problems. For example, Phillips 

trols, from mixing to final extrusion of | 2mmonium nitrate type propel- 

Phillips solid propellants, maintain high lants operate successfully from 

standards of quality. -~75 to 170 F ... can be stored 
for long periods of time... 
have exhaust gases that are 
noncorrosive and relatively low 
in temperature. 


Re 


LEFT, Readily available petrochem- 
icals are combined to make new low 
cost propellants. 


Can our staff of experienced 
scientists and engineershelp you 
in solving problems in propul- 
sion systems, primary rockets, 
booster rockets and other re- 
lated matters? We invite you to 
discuss your technical and pro- 


BELOW Giant extruders form solid duction problems with us. 


propellants that are easily handled and 
can be stored for long periods. 


PHILLIPS 


PETROLEUM COMPANY 
Bartlesville, Oklahoma 


Address all inquiries to: 
Rocket Fuels Division, 
McGregor, Texas 
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Manpower, Tools and Experience 











or BUILDS 


MA-3 
MULTI-PURPOSE 
VEHICLES 











C-26, MD-3 
POWER 
UNITS 





TANK-WING-MAJOR 
SUBASSEMBLY 
SUBCONTRACT 

PRODUCTION 





BEECHCRAFT 
T-34 
TRAINERS 





BEECHCRAFT 
L-23 
TRANSPORTS 





4-PLACE 
BEECHCRAFT 
BONANZA 





6-PLACE 
BEECHCRAFT 
TWIN-BONANZA 





8-PLACE 
BEECHCRAFT 
SUPER 18 














No other ground support unit offers the complete flexibility 
and “‘fast starting”’ action of the Beechcraft MA-3 Multi-Purpose 
Vehicle, now entering service with the U. S. Air Force. 


The MA-3 has 12,500 pounds draw-bar pull for towing aircraft, ff 


which can be increased by adding to its gross weight. It has re- 
ciprocating and gas turbine power plants, an air cycle type ait- 
conditioner of 13-ton capacity, high pressure air compressor with 
capacity of 15 CFM of free air at pressures up to 3500 PSI. The 
vehicle can travel at 45 mph, maneuvers easily, has four-wheel 
power steering, four-wheel drive and four-speed torque con- 
verter transmission (four speeds forward and two reverse). 


The MA-3 provides 28 Kilowatts direct current from two self- 
cooled 500 ampere 28-volt generators; features split and single 
bus; has three-phase alternating current 60 KVA-45 KW; and a 
self-cooled alternator, precisely controlled frequency 400 CPS. 


Unexcelled in-the-field service by thousands of Beechcraft 
ground power units and a world-wide service organization add 
to the advantages of this truly exceptional unit. 


Inquiries from airlines, manufacturers, and others who desif¢ 
details of the most advanced and modern ground support unit 
will be welcomed by the Contract Administration Division, 
Beech Aircraft Corporation, Wichita 1, Kansas. 


eecheraft 


BEECH AIRCRAFT CORPORATION, WICHITA, KANSAS, U. S. A. 
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The DETERRENT 


Defense or Delusion? 


By Squadron Leader Michael Crosbie, Royal Air Force 


sought for ways of obtaining “defense on the cheap.” 

By the time of the Crusades it was appreciated that 
one armored horseman was the equal of many foot 
soldiers, and that the initial capital outlay was soon made 
good by reduced running costs. So also in the turbulent 
days of Stephen and Matilda peaceably minded barons 
found that the thick walls of a Norman keep were a more 
economical deterrent to aggression than a large standing 
army. In the nineteenth century Great Britain was able 
to maintain a widespread empire very cheaply; elements 
of her small regular army could be moved quickly to any 
outpost of empire which needed help, because the nations 
of Europe were too preoccupied with military rivalries 
to dispute Britain’s mastery of the seas. 

Today defense is no longer such a simple matter; thick 
walls and a moat are no longer protection against attack, 
while Britain’s security would not be materially increased 
‘if Britannia did still rule the waves. Man’s mastery of the 
air, and his mastery of the fission and fusion processes, 
have increased both the costs of defense and the conse- 
quences of failure. The running costs of a modern military 
machine are vast, as are the capital outlay and manpower 
requirements involved. Technological progress must be 
ensured; this necessitates unremitting research and de- 
velopment by the best brains in industry. In fact, defense 
of the Western nations would be a matter of fine judgment 
purely from the military side; the problem is made more 
acute by the ideological nature of the conflict. However 
prosperous a nation may be, national prosperity must be 
reduced by a heavy defense budget, because defense pro- 
duction and expenditure, being essentially non-productive, 
must be inflationary. Thus the Communist nations tend 
to gain from either over- or under-provision for defense 
by the Western nations. 

Che current Western solution to this problem is reflected 
in the United Kingdom’s 1956 Statement of Defense, and 
particularly in paragraph eight. This paragraph lists the 
roles which British forces are to carry out as, firstly, con- 


| eves tow and nations throughout history have 


This article appeared originally in the December 1956 
issue of The Hawk, the Journal of the Royal Air Force 
Staff Colleges. It is reprinted here with special permission. 
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tributing to the Allied deterrent, then giving substance 
to national cold war policies and being available to deal 
with outbreaks of limited war, and finally taking an effec- 
tive part in global war should it break out. 

Of these defense priorities the last three are the tra- 
ditional roles of British forces, under different names; 
these roles therefore need no discussion. The purpose -of 
this paper is to discuss the first, newest, and most vital 
role listed, that of the Allied deterrent. It is intended to 
investigate the history of the deterrent, to consider its 
political and military implications, and to examine its ad- 
vantages and limitations as an instrument of Western 
policy. In fact, the vital question is whether the deterrent 
will deter aggression; such side issues as whether there 
should be a graduated deterrent or whether the pro- 
vision of deterrent forces should be left to the United 
States clearly stand or fall on the larger argument. 


The Theory of the Deterrent 


The Concise Oxford Dictionary defines “deterrent” as 
that which discourages or hinders by fear, dislike, or 
trouble. The formalized theory of the deterrent has been 
evolved since 1945. It was clear in the immediate post- 
war years that a victorious Soviet Russia was determined 
to fill the gap in Europe left by the defeat of Nazi Ger- 
many; Russian armed might was so preponderant that 
the Western nations would have been powerless to inter- 
vene on land. However, the USA possessed both a 
monopoly of the atom bomb and the ability to deliver 
it against targets in Russia. Because the USA was mani- 
festly prepared to react with nuclear retaliation against 
any Soviet aggression, the aggressive intentions of the 
Soviet Union remained intentions. 

The theory of the deterrent has been associated with 
nuclear weapons. Nevertheless, the lesson of history is 
that the principles of war remain immutable even though 
weapons change. It is therefore profitable, when deciding 
whether the present deterrent is a:short-lived phenomenon 
created by a fortuitous combination of circumstances or 
a reliable prop against aggression, to consider whether, 
in the past, aggressive people or nations have ever been 

(Continued on following page) 
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deterred from aggression through fear of the consequences. 

The history of mankind to date can be told entirely in 
terms of wars. Originally these wars were fought by 
primitive man against the predatory forces of nature; 
later man fought man for control of the earth’s resources. 
The consequences of defeat were severe; until the emer- 
gence of the coherent nations of the last millennium, 
defeat in war was the prelude to wholesale massacre or 
enslavement. Thus the Trojan nation ceased to exist 
after the fall of Troy, while only a nation with such 
intense racial force as the Jews could have survived the 
Captivity. A later proof that fear of the consequences 
of war is not in itself a force for peace can be found 
in Great Britain’s and France’s decision to go to war in 
1939 under the imagined threat of 3,000 German bombers. 

Nevertheless, there were two periods of history when 
all civilized nations found the prospect of aggression un- 
inviting. In each case overwhelming power was concen- 
trated in the hands of a nation which, whether through 
sated appetite or intrinsic virtue, had no call to threaten 
peace. For nearly 400 years the Pax Romana was main- 
tained by the deterrent threat of the Roman legions; the 
fate of Carthage was an adequate warning to potential 
aggressors. For most of the nineteenth century the over- 
whelming power of the British navy ensured’ peace 
wherever sea power could be decisive. Determined Rus; 
sian moves toward the Dardanelles were frustrated in 
1827, 1857, and 1875 at the cost of one limited war 
in the Crimea. Nevertheless, both deterrents were brought 
to an end, the first by internal disruption and the second 
by the emergence of the German navy. 

The modern deterrent of the nuclear weapon delivered 
drastically and suddenly from the air undoubtedly repre- 
sents both a more overwhelming and a more easily recog- 
nizable threat than either of the historical examples. 
Furthermore, now, provided the deterrent force retains 
its power to deliver, the presence of hostile deterrent 
forces need not, as hitherto, reduce its effectiveness. No 
rational government authority would voluntarily embark 
on aggression while there was even a possibility of a 
few retaliatory hydrogen bombs striking vital targets in 
the heartland. 

Nevertheless, it is necessary to take this discussion on 
the philosophy of the deterrent one stage further. Theo- 
retically, the deterrent may have rendered global’ war 
obsolete, as far as global wars for imperialistic or ideologi- 
cal reasons are concerned. Prehistoric wars, however, 
were fought for the limited available resources. In 1956, 
the reserves of some of the minerals at present con- 
sidered vital to modern civilization are dwindling in 
terms of present consumption. Pressure on these reserves 
will increase as the advancement of underdeveloped areas 
gains momentum. The land masses of India and China 
contain the largest concentrations of underdeveloped peo- 
ple and the smallest promise of untapped mineral resources. 
Thus progressive industrialization of India and China will 
reduce rapidly the world’s resources of such commodities 
as oil, copper, rubber, and iron. The threat of possible 
retaliatory action might no longer deter a nation whose 
alternative to war should be economic strangulation. 

In fact, one lesson of history is that the two mutually 
hostile power blocks will inevitably clash as the resources 
of capital, food, fuel, and living space dwindle. Neverthe- 
less, the world is only slowly approaching this stage at 
present. History has also shown that overwhelming force 
in the right hands has twice been effective in keeping the 
peace. Moreover, modern technical developments have 
resulted in the nuclear deterrent becoming a force which 
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can retain its effectiveness as a threat to aggressors after 
its numerical superiority has been surpassed. It is there- 
fore considered that the Allied deterrent is theoretically 
capable, for the measurable future, of preventing aggres- 
sion. 


Political Aspects of the Deterrent 


M. Clemenceau said, “War is far too serious a busi- 
ness to be left to the soldiers.” Thus undoubtedly the 
decision that the deterrent force should become a retalia- 
tory force would be taken by politicians. The autocratic 
rulers of Soviet Russia would be likely to make an in- 
telligent appraisal of the Allied deterrent; equally ‘they 
would be unfettered by public opinion when making the 
decision to launch the ultimate weapon. In the case of 
democracies, craven politicians have on occasions been 
swept to greatness by a courageous people; this seems 
unlikely to happen in the nuclear age. There is, in fact, a 
danger that the Allied deterrent might be made in- 
effective at a critical moment by a failure of Western 
will power, except in the face of critical or global 
aggression. 

The very effectiveness of the weapons at the disposal 
of a deterrent force is a liability. The opinions of the 
neutral, uncommitted nations are important today, be- 
cause these nations lie across the world’s major centers 
of oil production. Suspicion by these nations that the 
Western nations intend to use their deterrent forces other- 
wise than as pure deterrents to Soviet and Chinese aggres- 
sion might weaken still further the Western position in 
the Middle East; equally, the use of part of the nuclear 
deterrent force in a limited war, and especially one with 
the stigma of colonialism, might well evoke political and 
economic sanctions by the neutral nations. Finally, if the 
Allied deterrent failed in its primary object, so that the 
major powers of the world were crippled by an exchange 
of nuclear weapons, the so-called victor nations would 
have to reckon with the neutral nations. 


Military Aspects of the Deterrent 


Ultimately, the value of the deterrent rests on its 


capability as a military force. So far the Allied deterrent ° 


has been maintained by a force of strategic bomber air- 
craft capable of delivering nuclear and other weapons 
to the majority of targets in Russia and China. Until 
recently the existence of this force was sufficient to deter; 
the subsequent emergence of Soviet Russia as a sig- 
nificant airpower has altered the picture. The existence 
of hostile deterrent forces need not detract from the 
effectiveness of the deterrent; nevertheless, the nuclear 
bomber force must retain its ability to deliver. This ability 
must depend on the deterrent force’s state of readiness 
and the security of its base in the face of possible enemy 
attack, and on its ability to penetrate to enemy targets. 

One of the undisputed advantages of a nuclear air 
striking force is that even partially successful retaliation 
might make aggression unprofitable. Thus a logical prelude 
to aggression would be an assault on the bases of the 
deterrent force. It would therefore be the duty of the 
bomber force commander to maintain his force at such 
a state of readiness that successful surprise attack on 
his aircraft on the ground would be unlikely. While 
the deterrent relies on manned bombers, the question of 
readiness can be reduced to that of aircraft and crews. 
The requirement for readiness will inevitably render cer- 

(Continued on page 69) 
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Fast, long-range jet attack bombers like the 
new 600/700-mph Douglas Skywarrior 
lequire super-precise flight control sys- 
tems to match their flashing speed and 
power. And the need for precision control 
becomes even more critical when they’re 
designed, like the A3D, to carry many 
types of the Navy’s carrier-based weapons. 


This need is fully met by Sperry’s 
advanced S-5 Automatic Flight Control 
System, specified for all of the A3Ds. 
Biggest and most powerful aircraft ever 
built for carrier operations, the Skywarrior 
multiplies the scope of our Navy’s combat 
fange potential. In so doing, it imposes 
extra demands on its navigation and con- 


ttol system. For example, Sperry engi-" 


neered a special feature into the S-5 
system which permits the rudder channel 
of the automatic pilot to be used as a yaw 
damper. 

Beyond such special requirements 
Sperry’s S-5 system meets all standards of 


for Navy's 





R. P. SNODGRASS, Director-Flight 
Research of our Aeronautical Equip- 
ment Division. Serving aviation as 
engineer, analyst and test pilot, he 
directs Sperry's fleet of aircraft, 
evaluating new equipment and low- 
weather flying techniques. 


accuracy and reliability required during 
bombing runs and the long hours of flight 
back to its tiny landing field afloat. 


The S-5 Flight Control System is only 
one of many Sperry systems designed 
especially for the job to be done. Other 
Sperry systems are in use today on many 
of the world’s leading airlines, on hun- 
dreds of business planes and on thousands 
of military aircraft. 

Write our Aeronautical Equipment 
Division to find successful solutions to your 
flight control problems. You'll find Sperry 
engineers well qualified to help you. 
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Excellence in Electronics 


Where lives depend on 
Skill and Reliability 


Landing aircraft in heavy overcast takes the highest order 
of skill from pilot and controller — and equipment of 
utmost reliability. 


The Surveillance and GCA radars serving airports are 
designed for virtually continuous performance. In most 
of these radars you'll find Raytheon magnetrons and 
klystrons—to insure utmost reliability. 


C.A.A. records show, for example, that the Gilfillan ASR-1 
radar at Boston gave 8,760 hours of performance with less 
than 1/10 of 1% involuntary downtime—proof of the 
reliability of the Raytheon tubes in this equipment. 


Raytheon is the world’s largest maker of magnetrons and 
klystrons and other microwave tubes—a major achieve- 
ment that has furthered its reputation for “Excellence in 
Electronics.” 


RAYTHEON MANUFACTURING COMPANY 
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tain technical conventions obsolete. Lengthy pre-flight 
inspection and arming procedures will be impossible, as 
it will be advisable to match the degree of readiness 
required to the expected time of radar early warning. 

Also, traditional briefing procedures for air crews are 
incompatible with readiness. Ideally, each crew could be 
pre-briefed on one main target and, by flying regular 
practice simulated profile flights, would be constantly 
ready to go to war against that target. In times of ten- 
sion pre-planned operations could be flown at short notice 
by crews held at “Tarmac readiness,” “Cockpit readiness,” 
and even “Airborne readiness.” Ideally a crew-to-aircraft 
ratio of two-to-one would cater for sick and absent crews, 
although in practice such a high ratio would tie up a 
large proportion of the force in training, and reduce the 
amount of flying available for operational crews. 

The complicated ground organization of an air striking 
force requires, above all, a secure base. The Air Defense 
Force must play its part in the maintenanée of the 
deterrent by ensuring this. Although defenses are not 


| considered likely to guarantee a 100 percent kill rate, 


saturation raids are impractical with high-yield weapons; 
thus a twenty-five percent destruction rate against the 
first wave of an enemy air attack against the bases of 
the deterrent force might ensure sufficient breathing 
space for twenty-five percent of the deterrent force to 
retaliate. While this possibility remained, aggression 
would continue to be risky. Naval forces could extend 
the degree of early warning. The army would undoubtedly 
be fully engaged, in times of tension, in maintaining the 
security of Western home and overseas bases. In fact, 
it might be argued that the real function of the North 
Atlantic and Southeast Asia Treaty Organizations is to 
maintain secure bases for the Allied deterrent. 

The positive benefit of an adequate state of readiness 
and a secure base is that air crews of the deterrent force 
would, if ordered to retaliate, be able to take off and 
locate their targets. Nevertheless, the theoretical ability 
to locate a target would be of no avail if aircraft did 
not have the power to penetrate to, and bomb, the target. 
A bomber force with only a night capability would gain 
nothing from immediate readiness if the order to attack 
came at first light. Nevertheless, the scales are tilted in 
favor of the Allied deterrent in certain ways. New de- 
velopments in jamming techniques promise to extend the 
scope of radio countermeasures. In addition, bases of 
the Allied bomber forces are ranged round the periphery 
of a large land mass. If, at a later date, medium bombers 
can no longer penetrate by day, long-range fighter bombers 
may be available to mount the deterrent by day against 
fringe targets while the medium- and long-range bombers 
hide out on dispersed airfields. Later, when the Allied 
air striking force is no longer capable of winning a nuclear 
exchange in the face of Russian guided missile defenses, 
there would still be the danger of a few hydrogen bombs 
hitting enemy vital targets, and thus still a deterrent. 

It was suggested during the discussion on the theory 
of the deterrent that the principles of war. remained im- 
mutable while weapons changed. A glance into the future 
confirms this view. The deterrent will continue to deter 
aggression so long as the air striking force is seen to 

an effective and ready force. Danger periods must 
be those when potential aggressors feel that retaliatory 
aircraft can be caught on the ground before take-off or 
destroyed in their entirety before reaching vital targets. 
The next stage in development should produce inter- 
continental ballistic missiles. These missiles will not have 
the possible weaknesses of the present deterrent of an 
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insecure base or inadequate readiness. Their weak link 
may easily be a jammable guidance system. Provided 
Western scientists can solve the technical problems in 
time, this type of missile would seem to provide the 
cast-iron deterrent to aggression. 


The Deterrent as an Instrument o 


Western Policy 3 


Principal criticism of the decision to -concentrate on 
making a contribution to the Allied deterrent as a higher 
priority than providing forces to deal with limited and 
cold wars seems to stem from the fact that the threat of 
global war is like an iceberg—seven-eighths are out of 
sight. Meanwhile, Western cold war reverses are as clearly 
seen as the Western inability to deal with them. The 
fact that possession of nuclear preponderance did not 
enable the West to hold Indo-China or to stay in Suez is 
not condemnation of the deterrent but of the Western 
political position. Recently liberated nations of the Middle 
East and Far East are hostile to the so-called colonial 
powers; Western nations cannot impose their will on 
them with nuclear weapons, but equally they cannot 
match them man to man in a series of conventional limited 
wars. Meanwhile the deterrent seems to make the best 
use of Western technological knowledge. If the deterrent 
remains effective it will at least avoid the greater evil 
of Russian and Chinese overt aggression. If the Western 
nations can maintain their economic and political position, 
the newly independent nations may decide, when they 
come of age politically, that the West as well as the East 
has something to offer. They will not make this decision if 
the Western nations have fought their growth all the way 
and beggared themselves in the process. 


Conclusion 


Despite the apparent lessons of history, the concept of 
the deterrent is theoretically sound. Thus, to quote from 
the White Paper on Defense, the increased power of the 
deterrent has made global warfare more frightening and 
less likely. Against this the Allied deterrent will not 
live up to its name unless potential Communist aggressors 
are convinced that the Western nations have sufficiently 
courageous leadership and national will power to oppose 
aggression with the ultimate weapon. In addition, service 
and national organizations in the United States and Great 
Britain must be sufficiently developed for the launching 
of retaliatory forces to be possible, if necessary in the 
face of enemy nuclear attack. Finally, the power of the 
deterrent will be increased still further, and its weak- 
nesses reduced, if the Western nations can master the 
problems on the intercontinental ballistic missile in time. 

Nevertheless, the deterrent’s days may well be num- 
bered. If competition for the world’s resources continues 
to increase, nations may one day be faced with the alter- 
natives of certain economic extinction or possible nuclear 
devastation. The freedom-loving nations of the West might 
find the gamble worthwhile. Against this the deterrent 
has attained its present status through the development 
of nuclear weapons. Possible future developments of 
nuclear power may extend the life of the deterrent to 
war by making available to the world inexhaustible sources 
of power, thereby limiting the possible causes of war to 
the traditional ones of ambition, ideology, and greed. In 
either case the Western nations, and especially the United 
States and Great Britain, will have to maintain their tech- 
nical prowess, their vigilance, and their courage.—END 
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The imagination and engineering skills 
which created so many outstanding Pratt 
& Whitney Aircraft engines—from the de- 
pendable and efficient Wasp to the widely- 
used J-57 turbojet—are today pushing 
ahead in projects which can influence the 
whole future of aviation. 


Operating in the nose of this modified 
Douglas C-124 test bed aircraft, for ex- 
ample, is the Pratt & Whitney Aircraft T-57 
propeller turbine. A major advance in its 
field, the T-57 corhbines a power potential 
never before realized in a propeller turbine 
with many operating advantages for effi- 
cient, long-range flight. Power plants with 


these capabilities are required for giant . 


aircraft still under development. 


23 Pratt & Whi 


Such achievements show Pratt & Whitney 
Aircraft’s ability to develop the right kind 
of engine at the right time... whether 
piston engines, turbojets or turboprops— 
or entirely new engines of the future. 


Today, nearly every branch of theoretical 
and applied science is contributing to 
progress in aircraft propulsion at Pratt & 
Whitney Aircraft. Specialists in nuclear 
physics, advanced metallurgy and elec- 
tronics, chemical engineering and many 
other fields—all have vital roles. Whatever 
form the future takes. . . in new principles 
of propulsion, new materials or new fuels 
... Pratt & Whitney Aircraft is prepared to 
offer continued advancement in power 
plant design and production. 


Aircraft 
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Two AF radar men brave snow and fierce 


N A lone, barren rock, which 
nudges its way up through the 
North Pacific runs of the Japa- 

nese current some two hundred miles 
off the coast of Alaska, a new watch- 
dog for the defense of America has 
lifted its eyes into the uneasy Arctic 
skies, closing a dangerous gap in the 
increasingly powerful radar wall of 
the polar region. The men who oper- 
ate this unique warning bastion call it 
“Alaska’s Texas Tower.” 

But unlike the radar stations off the 
east coast of the US (which stand 
sixty feet above the Atlantic on great 
steel legs), Alaska’s dome-topped 
towers have been erected on a small 
snow-shrouded plateau and reach 
moré than 200 feet above the restless 
icy waters of the Gulf of Alaska. 

Lashing waves, encouraged by 100- 
mph winds, break against the sheer 
rock cliffs and fling their spray upward 
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By T/Sgt. Benjamin F. Blackman 


at the enclosed antennas far above 
them in a vain attempt to disrupt 
their vigil. 

But the powerful radar screens, 
firmly held by reinforced concrete 
bases and covered with balloon-like 
rubberized domes, ignore the futile 
gestures of the turbulent sea and keep 
their silent watch of the northern skies 
for unknown planes. 

In a small operations building at 
the base of the towers, a group of Air 
Force men go about the serious busi- 
ness of watching for small greenish 
spots on radium-dialed instruments— 
spots signaling that the “big eyes” 
spinning above have picked up a mov- 
ing object in the sky. 

The realization that the nation’s ex- 
istence could well depend on their 
alertness is evident on the stern faces 
of these trained youngsters during 
their twelve-hour watches. The dull 








cold as they plod toward their operations building at Alaska’s Texas Tower. 


outlines of the strange-looking black 
domes silhouetted against overcast 
Arctic skies outside hold no glamour 
for these and other Air Force per- 
sonnel at the northern outpost. Yet 
they take satisfaction from the fact 
that they are forward sentinels. 

One of these young men is twenty- 
one-year old A/1C Paul Buzhardt of 
Greenwood, S.C. He entered the Air 
Force two years ago and attended 
radar school before going to the re- 
mote station in Alaska six months ago. 
His feeling about the assignment out 
on the island is typical of others whose 
daily task is now considered routine 
duty. 

“We stay here watching for some- 
thing we hope we'll never see,” he 
volunteered, staring intently at the 
bright revolving arm on the radar 
scope. “But if enemy planes come, 

(Continued on page 74) 
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ALASKA’S TEXAS TOWER 
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A/1C Paul Buzhardt enters the operations building, the heart of the Tower. 


well put the finger on them—but 
quick.” 

The intricate radar system is so 
rigged at the island installation that 
the second a moving blip appears on 
the illuminated scope, a warning is 
flashed by the operator to the Alaskan 
Air Command’s Combat Operations 
Center on the mainland. Within 
seconds standby pilots are racing to- 
ward their planes. But the job of the 
radarscope operator just begins when 
the jet interceptors race into the air. 
He must direct the attacking pilots to 
their target. From the time the sleek 
fighters take off, they are entirely 
under control of the young airman in 
the darkened operations room at the 
isolated site. 

In the strange language of this 
breed, the scope operator talks into 
the mouthpiece of his radio headset. 

Fragments of the two-way conver- 
sation drift out. 

“Saucy One, this is Suntan, Roger, 
Port Five Zero for Bandit, Over... .” 





wee aarscigens aah maa 


<“< 


Saucy One, Angels Twenty, Speed, 
Three Fifty, Out. . . . Pillow Fifteen. 

. . Bandit Crossing to Starboard, 
Level, Punch, Over.” 

“Saucy One, Judy. . . . Saucy One, 
Roger, Standing By, Out. . . . Saucy 
One, Splash, Over.” 

The pilot follows his directions: 
“Angels Twenty” orders a climb to 
20,000 feet. The pilot helps by dis- 
closing visibility (Pillow) of fifteen 


miles. Not until the word “Punch” . 


does the radar observer aboard the jet 
intercepter take over the search. 
“Splash” indicates a successful attack. 
It’s all over that quick, and the op- 
erator at the remote site directs his 
birdmen back to home base. 

It was little more than a year ago 
that the Alaskan Air Command sent 
the first group of twenty-one special- 
ists to the “rock.” Their first duties 
showed no resemblance to the task for 
which they were trained. The station 
had to be readied before it could op- 
erate. The saga of these early days on 


Se 


The Tower stands on a snowy plateau above the waters of the Gulf of Alaska. 
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CONTINUED 


the small island is a lesson in how the 
men of today’s Air Force face the job 
of being prepared. 

An old timer at the site, who never 
tires of reminiscing about “how things 
were then” and “how we were almost 
blown off the island,” is T/Sgt. Arville 
F. Sullivan of Wichita, Kan. Now 
chief operator of the eight giant power 
generators that provide electricity for 
the site, he has already served his one- 
year tour at the installation and has 
extended for an additional period. 

“There was plenty of power on the 
island when we first landed,” he 
mused, “but it was in the form of sleet, 
rain, and forty- to fifty-mph winds. 
We thought that was enough, but 
Mother Nature must have found an 
additional charge somewhere and 
flung it all right at us. 

“It was just after we finished setting 
up our tents that the big blow 
started,” he remembered. “A new 
storm packing 100-mph winds hit us. 
The snow was blinding. It almost 
wiped us out completely.” 

This veteran of fourteen years ex- 
plained how the men had erected the 
tents on wooden floorings in an effort 
to make things more comfortable. 
Strong ropes lashed tent platforms to 
anchor pins driven in the frozen 
ground between the rocks. 

“At one time,” he continued, “I felt 
my tent being lifted clear of the rocks 
and actually shuddering in the storm. 
The ropes must have stretched a foot, 
but they held. To top it all, big waves 
foamed over the high cliffs, drenching 
everything we had, and the strong 
wind was pounding a few loose oil 
drums about the area like tennis balls. 
Things got worse by the minute. 

“It seemed,” Sullivan grinned, “as 
though the Pacific itself resented our 
being on the island and that it was 
doing everything it could to drive us 
away.” 

A few days after the storm, several 
barges, loaded with equipment and 
supplies for the site, approached the 
island’s north end and ground onto 
the rocky beaches at high tide. 

Simultaneously, an Alaskan Air 
Command transport, carrying addi- 
tional men, landed at the small air- 
strip that had been leveled out on the 
beach. 

According to Sergeant Sullivan, the 
men worked in twelve-hour shifts to 
offload the delicate equipment. It was 
carried across rocks and fine gravel 
beds to a safe distance from the rolling 
waves. 

“In eight days and nights,” he re- 
marked, “we unloaded and _ placed 
(Continued on page 77) 
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Nut glides on steel balls. Like stripes on 
a barber pole, the balls travel toward 
end of nut through spiral “tunnel” 
formed by concave threads in both 
screw and mating nut. 





VITAL POWER SAVINGS. With 
_ guaranteed efficiency of 90%, Sag- 
inw b/b Screws are up to 5 times as 
tficient as Acme screws, require only % 
% much torque. This permits much smaller 
motors with far less drain on the electrical 
system. Circuitry is greatly simplified. 


2 SPACE/WEIGHT REDUCTION. Sag- 

inow b/b Screws permit use of smaller 
motors and gear boxes; eliminate pumps, 
stcumulators and piping required by hy- 
travlics. In addition, Saginaw b/b Screws 
hemselves are smaller and lighter. Units 
hove been engineered from 1 in. to 
9, ft. in length. 


3 PRECISE POSITIONING. Machine- 
ground Saginaw b/b Screws offer a 
great advantage over hydraulics or pneu- 
matics because a component can be posi- 
fined at a predetermined point with 
Precision. Tolerances on position are held 
vithin .0006 in./ft. of travel. 








SNGINAW STEERING GEAR DIVISION OF GENERAL MOTORS 
WORLD'S LARGEST PRODUCER OF BALL BEARING SCREWS AND SPLINES 


These MODERN Recirculating Ball Units can help you... 


SOLVE ACTUATION and TORQUE PROBLEMS 





Saginaw b/b Screws guaranteed 90% efficient 
-offer 6 major advantages for designers 


Available in custom machined and commercial 
rolled thread types — have been built from 114 
inches to 3914 feet long—% to 10 inches diameter. 





At end of trip, one or more tubular 
guides lead balls diagonally back 
across outside of nut to starting point, 
forming closed circuit through which 
balls recirculate. 


4 TEMPERATURE TOLERANCE. Nor- 

mal operating range is from —75° to 
+275° F., but assemblies have been de- 
signed in selected materials which function 
efficiently as high as +900° F, These units 
ore practical where hydraulic fluids have 
lost efficiency or reached their flash point. 


LUBRICATION LATITUDE. Even if 

lubrication fails or cannot originally 
be provided because of extreme tempera- 
tures or other problems, Saginaw b/b 
Screws will still operate with remarkable 
efficiency. Saginaw units have been de- 
signed, built and qualified for operation 
without any lubrication, 


FAIL-SAFE PERFORMANCE. Far less 

vulnerable than hydraulics. In addi- 
tion, Scginaw offers three significant ad- 
vantages over other makes: (1) Gothic 
arch grooves eliminate dirt sensitivity, in- 
crease ball life; (2) yoke deflectors and 
(3) multiple circuits provide added assur- 
ance against operating failure. 
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Saginaw b/b Splines average 40 times lower 
friction coefficient than sliding splines 


Transmit or restrain high torque loads far more 
efficiently—have been built from 3 inches to 10 
feet long—% inch to 6 inches in diameter. 


The steel balls recirculate in closed 
circuits formed by mating longitudinal 
raceways spaced around the circum- 
ference of inner and outer splines. 
Guides return balls. 


The Saginaw b/b Spline radically in- 
creases the efficiency of transmitting 
or restraining high torque loads. In- 
stead of sliding against each other, 
surfaces glide on rolling balls. 


This revolutionary new kind of spline utilizes the same basic 
principle pioneered by Saginaw in the ball/bearing screw. 

It permits new engineering designs never before practical— 
literally lets you achieve the “impossible”! In any application 
where column length must change under torque load, the 
Saginaw b/b Spline offers greatly decreased friction, less 
wear, longer life, more dependable operation. It can be 
fitted with integral gears, clutch dogs, bearing and sprocket 
seats or a wide choice of other attachments for use with 
electric, hydraulic or pneumatic units. To convert push-pull to 
rotary motion, helical types are available with very high leads, 
ranging from 20:1 to 100:1. 


SEND TODAY FOR THIS FREE 1957 
ENGINEERING DATA BOOK... 


> eee cee cee cee eee eee cee eee eee Gem Ee GED Que a= oe 


Saginaw Steering Gear Division 
General Motors Corporation 
b/b Screw and Spline Operation 
Dept. 4AF, Saginaw, Michigan 
Please send new engineering data book on Saginaw b/b Screws and 
Splines to: 


NAME 





COMPANY 





ADDRESS 





CITY ZONE STATE_ 








NORTH AMERICAN HAS BUILT MORE AIRPLANES THAN ANY OTHER COMPANY IN THE WORLD 





FURY IN THE NAVYS AIR ARM 


The Navy's air armadas, powerful defenders of the nation’s seas and shores, 
have a new and lusty member. It’s the FJ-4—latest and greatest of 
the famous FURY family that pioneered jet operation and swept-wing 
performance in carrier squadrons. It climbs faster, reaches farther, and 
strikes harder than any of its predecessors. The design, development 
and production of the FJ-4—at North American’s Columbus Division 
—is another example of the constant cooperation between the 
Armed Services and American industry in the interest of national security. 


AN 
NORTH AMERICAN AVIATION, ING ANA 


Los Angeles, Downey, Canoga Park, Fresno, California; Columbus, Ohio; Neosho, Missouri 
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ALASKA’S TEXAS TOWER 





into position more than 1,000,000 
pounds from the rocking barges.” 

Since that time the labors of these 
men have been enjoyed not only by 
them but also by other men who have 
been assigned to the island. It is now 
one of the most modern remote sta- 
tions in the Air Force and is known 
in the Alaskan Air Command as the 
Waldorf-Astoria of radar sites in the 
Territory. 

The largest building on the tiny 
isolated pinnacle is a two-story struc- 
ture, which houses the 100 or more 
personnel. Spacious rooms, equipped 
with Hollywood-style beds, inner- 
spring mattresses, clothes closets, and 
writing desks with chairs, provide con- 
trasting comfort to the bitter weather 
outside. 

The long hallway, extending the 
length of the building, measures more 
than the length of a football field. 
Doors lead off from this passageway 
to the small theater, barber shop, dis- 
pensary, radio station, recreation hall, 
and a cozy library with more than 
1,000 books on its shelves. 

The dining hall, centrally located 
on the first floor, is operated by a full 
staff of cooks and helpers, who pre- 
pare their menus on the same schedule 
as that of any main Air Force base. 

The extreme weather conditions 
that exist most of the time keep the 
men indoors when they are off duty, 
but the occasional drone of an aircraft 
engine heard above the whistling 
winds brings everyone outside. It 
means mail from home. 

Is there a morale problem at the 
Pacific station in the Far North? 
Commander of the site, Capt. Lorenzo 
D. Baird, Jr., of Houston, Tex., thinks 
not. 

“Most of the men stay too busy to 
have morale problems,” he says.“They 
know their tour is for one year and try 
to make the most of it. Once during 
their stay, they can fly back to the 
main base at Elmendorf, near Anchor- 
age, for a few days’ leave if they can 
be spared. But not all of them take 
advantage of that. 

“There are no special personnel as- 
signed to take care of the added facili- 
ties such as the library, radio station, 
and rec hall. We don’t even have a 
regular barber. Our radar, com- 
munications, and administrative men 
double up on these jobs.” 

The captain’s duty roster reflected 
what he said. A radar operator was 
listed as librarian. From 6 a.m.°to 6 
p.m. the specialist peers into the 
scopes in the operations building. At 
night he keeps the library open until 
10 p.m. A crane operator and the fire 
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One of the busiest men at the Tower is CWO Norman Schauer, not only ground 
radar supervisor, but also in charge of the communication centers, radio and ECM 
operations, and maintenance for communications and photographic equipment. 


chief were doing off-time duty as store 
clerks. 

“Nearly all the work is voluntary,” 
the CO boasted. “Our biggest prob- 
lem is with barbers, but then, we do 
have some men who ‘cut a pretty 
good head of hair.’ ” 

Many of the airmen have their own 
short-wave radio sets. A popular hob- 
by is trying to outdo each other in 
the number of stateside stations they 
can pick up at night. 

The beguiling voice of Moscow 
Molly, who has aimed her propaganda 
at American servicemen in the Alas- 
kan area for several years, has been 
heard on everyone’s radio. 

Echoing the sentiments of all re- 
garding “Molly” was A/1C Joseph D. 
Butler of Quincy, Fla., a shift leader 
in the dining hall. “It’s a lot of bal- 
lyhoo and I’m not impressed,” he said. 

Even the sports-minded airmen 
have improvised to keep themselves in 
shape. A small building, housing the 
site’s two vehicles, has been converted 
into half a basketball court—goal and 
all. They hope to organize a team and 
enter the command tournament this 
season. £3) 

Ingenuity has been the keynote of 
success at the site. Even interim 
vacancies in “hard core” jobs pose no 
great problem. 

Recently, the only coffee urn on the 
island failed to percolate. No elec- 
trician was available at the time, and 
the mess sergeant was frantic. To his 
rescue came A/1C Rudi Kasel of Ken- 
more, N.Y. A telephone maintenance 
repairman, Rudi’s knowledge of elec- 
tricity soon had the coffee boiling 


again, to the mess sergeant’s relief. 

Everyone at the radar site is geared 
for most anything. Their work is seri- 
ous and they play in the same manner. 

When the clutching cold of winter 
gives way to spring, there are many 
ways of eliminating monotony. Tem- 
peratures climb to a comfortable sixty 
degrees in June, July, and August 
each year, and the once-frozen terrain 
sends up more than 100 species of 
flowering plants that dress up the little 
island for a short while. Thousands of 
migratory birds flutter over the rocky 
cliffs during their annual rendezvous. 
Hair seals flounder over the glistening 
rocks and frolic along the smooth 
gravel beds of the narrow beaches in 
the momentary wonderland. 

This is “Alaska’s Texas Tower,” 
standing in the cold North. Men find 
discomfort in the bleak winter season. 
They marvel at the splendor of the 
short summer. But above this, they re- 
main steadfastly alert in the vital job 
of being the forward eyes in our na- 
tion’s defense against an enemy at- 
tack across the Arctic.—END 





ABOUT THE AUTHOR 

This is Sergeant Blackman’s first ap- 
pearance as one of our authors since 
the January ’51 issue. At that time, 
as a FEAF combat correspondent in 
Korea, he wrote “One Way Out” for 
us—the story of how Combat Cargo 
planes helped supply and evacuate 
UN forces trapped by invading Chi- 
nese in Northern Korea. From late 
1951 until 1953 Sergeant Blackman 
was the editor of Stars and Stripes in 
Japan. He’s now stationed in Alaska. 
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/JET BLAST. 
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/ 
/ LET'S HAVE YOUR JET BLAST 


/ In “Jet Blasts” you can sound off on any subject you want. We'll 
{pay a minimum of $10 for each “Jet Blast” used. All letters must be 
/ signed but we'll withhold names on request. Keep letters under 500 words. 


“Jet Blasts” from service personnel do not necessarily report official policy. 


Is a United Nations Police Force Really Practical? 


What kind of a United Nations 
police force? Despite the moral sup- 
port of approximately sixty-five na- 
tions and Secretary Dag Hammar- 
skjold’s herculean efforts, even a large 
United Nations police force composed 
of national units, will not bring last- 
ing peace between warring factions in 
Egypt, or in any other part of the 
globe. Until the United Nations Char- 
ter is revised, this situation will con- 
tinue. For years a number of the best 
recognized international _ historians, 
writers, and statesmen have contended 
that a genuine United Nations Army, 
operating under enforceable United 
Nations law, was a prerequisite for 
permanent peace. This is what Presi- 
dent Eisenhower intimated when in 
his memorable broadcast to the na- 
tion on October 31 he declared “there 
can be no peace without law’—(en- 
forceable, of course). But uppermost 
in the minds of the American citizen 
are the questions—What kind of police 
force? How composed? Where _lo- 
cated? 

Article 45 of the existing United 
Nations charter provides that in order 
to enable the United Nations to 
take urgent military measures, mem- 
bers shall hold immediately available 
national air force contingents for com- 
bined international enforcement ac- 
tion. No such contingents have ever 
been made available. Why? Because 
the United Nations has no legal en- 
forcement powers. Each nation can, 
as crises arise, arbitrarily decide 


whether or not to make any military 
units available. Not until each and 
every member nation of the United 
Nations can, under United Nations 
law, be counted upon to supply the 
permanent armed forces and facilities 
demanded of them, will a real inter- 
national army come into being. 

This permanent international army, 
estimated at not less than 300,000 or 
more than 700,000—a_ considerable 
portion of which would consist of air 
units—would be the only military force 
in the world equipped with weapons 
of mass destruction. Some of the 
checks and balances to keep this 
force “tyranny-proof” are the gen- 
eral control of the Chief of Staff 
and Army by a vetoless Executive 
Council, a carefully regulated pro- 
portionate distribution of nationalities, 
and provision that not more than ten 
percent of the entire force would be 
located in any one region. Such forces 
would be situated on. United Na- 
tions neutralized and strategic spots 
throughout the globe in order that 
they would be close enough to any 
area to prevent a minor conflict de- 
veloping into a serious war. Because 
the cost of the United Nations forces 
would be so trifling as compared to 
the accumulated cost of the many 
armies now in the world, the remun- 
eration to each soldier could be con- 
siderably larger than that ordinarily 
paid. He would be especially edu- 
cated. Excellent living conditions 
would be provided for him and his 


family and better schools for his chil- 
dren. Under such conditions it is be- 
lieved that the cream of the youth of 
each country would vie with each | 
other to enter the United Nations ser- | 
vice, somewhat as American youths — 
in each state now compete to get into 
Annapolis, West Point, and the Air 
Force Academy. No difficulty, there- 
fore, is expected in obtaining an élite, 
loyal, and effective voluntary force 
having high morale and conscious of 
its high misison. 

As the most important and final 7 
phase in establishing the effectiveness ~ 
of the United Nations police force, 
there shall be applied, during its 
gradual building-up period, a step-by- 
step plan for the disarmament of each 
nation right down to a point where its 
national military force is reduced to 
that of a “Nation State Militia,” 
equipped only with small arms-= 
capable of keeping peace and order 
—but not large enough or strong 
enough to make war on any other 
nation. 

All this may seem to be a “far cry” 
from the token force emerging in the 
Near East, but as crisis after crisis 
arises in world affairs, the American 
people will find that the development 
of a genuine United Nations Peace 
Force is an indispensable requisite of 
permanent peace and that unwittingly 
Premiers Eden, Mollet, and Nasser 
have forced the world one step closer 
to this objective. 

J. A. MicEL 


Let’s Try an Exchange of Surplus Personnel 


To you Air Force personnel who 
will moan and groan upon reading the 
contents of this, let me say: I haven't 
been kicked in the head by a horse, 
nor have I been in the sun too long. I 
have simply been evaluating a prob- 
lem that should have the attention 
and support of every American, espe- 
cially members of the military, Regu- 
lars and Reserves, and look upon the 
suggestion that follows as a form of 
medicine, an ill-tasting dose but very 
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necessary if the patient is to survive. 

The patient in this case is “Unifi- 
cation of our Armed Forces.” 

We must face the obvious fact that 
for unification to work in its broadest 
sense some method of service-wide 
transfers must be worked out for both 
officer and enlisted personnel of the 
Army, Navy, Air Force, and, of course, 
the Marines. 

Top Department of Defense officials 
have worked out supply and procure- 


ment policies which have reduced 
past competitive methods practiced 
by the services and installations. Why 
couldn’t some of the same principles 
of consolidation be put in force as 
concerns the Department of Defense's 
most important factor of all: man- 
power? 

Current legislation and regulations 
allow for interchange of officers for 
training purposes among the various 

(Continued on page 81) 
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NEW SYSTEM SMALL, COMPACT, YET COMPLETE 


NEW, LIGHTWEIGHT BENDIX CONTINENTAL COMPASS SYSTEM 





OFFERS BIG SYSTEM ADVANTAGES AT MODERATE COST © 


Here, for transport, executive, and private aircraft, are 
all the stability and accuracy of famed Polar Path* plus 
the lower cost and simplified design of a compass system for 
use in non-polar areas. 

The new Bendix Continental Compass System offers 
many advantages never before available at such a modest 
price. For example: 
® Both magnetic accuracy and gyro stability. This results from 

slaving 1° random-drift, directional gyro transmitter 

to a magnetic-sensing, remote compass transmitter. 


®* RMI and primary compass combined. A single indicator pro- 
vides the functions of a conventional RMI and a master 
direction indicator, as well as “‘take-offs” for operating 
repeaters, an autopilot, or other navigational equipment. 


@ Integral VOR-ADF switching. Pointers may be switched to 
VOR or ADF by individual, self-contained selectors 
instead of the usual remote switching arrangement. 


© Transistorized, modularly constructed amplifier. The use of 
transistors and same “card-type” advanced packaging 
technique as the Bendix PB-20 Automatic Flight Control 
System. affords greater operating dependability and 
simplified maintenance. 

In these, and many other ways this Continental version of 

Bendix Polar Path conforms to every modern navigational 

requirement. Get full particulars. ECLIPSE-PIONEER DIVISION, 


BENDIX AVIATION CORPORATION, TETERBORO, NEW JERSEY. 
*REGISTERED TRADEMARK BENDIX AVIATION CORPORATION 


District Offices: Burbank, Calif., Dayton, Ohio, and Seattle, Wash. 
Export Sales and Service: Bendix International Division, 205 E. 42nd St., New York 17, N. Ye 


Eclipse-Pioneer Division Cond” 

























































Some people still hammer out commu- 
nications one character at a time. 

Others use DATAFAX—the fast 
Stewart-Warner electronic way to 
transmit all data over standard tele- 
phone lines. 

Datafax transmits and records any 
material: correspondence, drawings, 
pictures, printed matter, even hand- 
written notes. And since copies are 
exact duplicate images of the original, 


chance for error is eliminated. 


Cost? 

Automatic transmission and recording 
eliminate need for full-time operator; 
recorders will even respond to trans- 








for the day. Datafax also eliminates 
retyping, proofreading, intermediate 
handling, intransit delays—and their 
clerical costs. The clear, smudge-proof, 
permanent Datafax copy costs less 
than 2¢ for a letter-sized unit, plus 
pro rata line charge. 


Chances are your accounting...in- 
ventory control...engineering...pro- 
duction...branch sales...and ware- 
house operations have outgrown Stone 
Age Communications. If so, you’ll want 
to find out about Datafax. 


First, send for your copy of the free 
Datafax bulletin. Write: Stewart- 
Warner Electronics, Dept. 11, 1300 No. 
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branches of the Department of De- 
fense, but as far as enlisted personnel 
are concerned (and there are several 
million) transfers are out of the ques- 
tion. Training tours for officers, of 
course, are for prescribed periods, 
after which they return to their origi- 
nal branch of service. 

Lack of authority to transfer per- 
sonnel between the Army, Navy, Air 
Force, and Marines must cost tax- 
payers thousands of their defense dol- 
lars and untold units of manpower 
each year. 

With proper legislation and re- 
vision of regulations, it is quite pos- 
sible that personnel declared surplus 
because of overages in certain career 
fields could be utilized in the specialty 
they were surplus in by transferring 
to another branch of service. 

For example, the Air Force re- 
cently authorized and directed re- 
training of hundreds of NCOs found 
surplus to the USAF’s present and 
projected needs. These men, most with 
eight to twelve years’ service, were 
trained and highly skilled technicians 
or supervisors in such fields as auto- 
motive maintenance, administration, 
photography, and food service. 

In a like case, the Army not too 
lng ago retrained many of their 
NCOs who were declared overage as 
far as Army requirements were con- 
cerned, 

It's understandable that the vast 
progress made in aeronautics in recent 
years-a period in which we have 
moved from reciprocating engines to 
jets and now into the field of rockets 
and missiles—would bring about many 
changes in USAF requirements. In 
the same vein, changes in weapons 
and streamlining of divisions have 
brought about changes in the Army, 
Navy, and Marines personnel-wise. 
Technological changes have been 
many, but why haven’t we taken time 
to evaluate one service’s requirements 
against another’s in the field of per- 
sonnel? 

Could the Army use some of the 
AF’s administrative supervisors? Per- 
haps the Navy could put to good use 
some of the excess food service air- 
men, Or maybe the Marines might 
have some use for our surplus auto- 
motive maintenance and photographic 
technicians. Whatever the results 
might be, a survey of “have and have 
nots” could bring about some inter- 
sting findings that in the long run 
might add up to considerable savings 
in dollars and personnel for the De- 
partment of Defense. 

At the outset of any program to 
bring about service-wide transfers, 
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the major problem would be to con- 
vince personnel concerned of the ad- 
vantages of moving from one branch 
of service to another. Many would not 
care to do so, but then again many 
others would probably welcome an 
opportunity to continue to work in 
the field they had been in for years 
rather than retrain in another field. 

A certain period of adjustment 
would be required of those trans- 
ferred, but good planning would iron 
out many of the kinks of the service- 
wide transfer of personnel, with the 
exception of the uniform change-over, 
and Uncle Sam would have to outfit 
the “boys” on the house, so to speak, 
and consider it a good investment. 

Those in the service now would 
have the option of accepting or de- 
clining transfers, in keeping with their 
enlistment contract, but legislation 
would authorize future transfers at 
the discretion of the Secretary of 
Defense. It simply means that when 
enlistments ran out, service personnel 
would have to re-up for the Depart- 
ment of Defense with a first choice 
and initial assigned arm being that of 
their choosing. A proviso, which each 
enlistee or reenlistee would sign, 
would clearly signify the individual’s 
understanding that if his services 
were required in one of the other 
services he would be reassigned where 
needed. 

Since the bulk of the forces is com- 


posed of enlisted men, the problem 


mainly concerns EM, but legislation 
could apply to both officers and en- 
listed men for the same personnel 
problems arise in both cases. 

I realize that this idea is not new, 
but with this business of surplus per- 
sonnel gaining more prominence and 
the matter of manpower and defense 
dollars vying for headlines in public 
print, it seems about time that this 
most obvious step towards true unifi- 
cation and economy be made. 

The step is somewhat revolutionary, 


but in this day and age where getting / 


the most for the least is uppermost in 
so many minds, the move should have 
sufficient merit to gain much con- 
sideration from our law-makers in 
Washington. 

M/Scr. Britt O’KEEFFE 





An airman with fourteen years’ ser- 
vice to his credit, Sergeant O’Keeffe 
has spent most of them in public 
relations work. He’s edited service 
papers at many bases, both in the ZI 
and overseas. At present he’s sta- 
tioned at Long Beach, Calif., with 
the 2645th Air Reserve Center. 











IMMEDIATE OPENINGS 


for executive 
caliber sales 
engineers 


Direct sales, staff, and military 
liaison positions with Collins Radio 
Company. Requirement: BS degree 
or equivalent in EE or Physics and 
4 to 10 years experience. Fields: 


AVIATION SALES 


UHF/VHF communication systems 
VHF navigation systems 
Flight director systems 
Autopilot systems 
Proximity indicator systems 
Airborne electronic systems 


GENERAL 
COMMUNICATION 


Microwave systems 
Scatter propagation systems 
HF SSB systems 
Write, wire or telephone John D. 
Mitchell, Collins Radio Company, 


1930 Hi-Line Drive, Dallas, Texas 
. . . today, in confidence. 
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CREATIVE LEADER IN ELECTRONICS 


Dallas ¢ Cedar Rapids, lowa « Burbank 
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WHAT WE’VE 
LEARNED ABOUT 


Turboprops 


A rather wry sidelight on the accompanying article is 
the fact that the Fiscal Year 1958 budget, currently under 
consideration on Capitol Hill, contains no funds for pro- 
curement of any long-range strategic turboprop transports, 
like the Douglas C-132 or the Douglas C-133A, which 
General Allen discusses here. So the optimistic conclusions 
of this article must be tempered by the fiscal facts of life. 
—Tue Epirors. 








Test combination on the MATS Convair YC-131C includes Al- 
lison YT-56-A3 engines and Aeroproducts turbine propellers. 








Pratt & Whitney T-34-P5 engines with Curtiss-Wright turbo- 
lectric props were used in MATS tests of Boeing YC-97Js. 








Lockheed Super Connie C-121C was fitted with Pratt & Whit- 
ney T-34-P6 engines, Hamilton Standard turbomatic props. 
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By Maj. Gen. Brooke E. Allen 


COMMANDER, MATS CONTINENTAL DIVISION 


morrow’s air transportation picture—both commercial 
and military. 

The six test-bed aircraft test that was flown by the 
Military Air Transport Service’s 1700th Test Squadron at 
Kelly AFB, San Antonio, Tex., gives us a basis for this 
statement. 

In 1954 when the idea of this test first came up, there 
was a good deal of skepticism about the future of har. 
nessing the turbine engine to a propeller. With some jet 
transports and tankers already in the air and many others 
on the drawing boards, someone asked, “What do we 
gain from a propjet or turboprop?” The 1700th Test 
Squadron, operating under MATS’s Continental Division, 
was told to find the answers. 

The test was made with three “off the shelf” trans- 
ports, which were fitted with two different types of 
turboprop engines with three different propeller combi- 
nations. This was not a test of the airframes as such; it 
was strictly for the engine-propeller combinations. 

The first airframe selected was the twin-engine Con- 
vair 340, the commercial version of the Air Force C-181. 
This aircraft was given an Allison YT-56 engine de- 
veloping a 3,250 equivalent shaft horsepower and geared 
to an Aeroproducts propeller. The other two were both 
four-engine transports—the Boeing KC-97G and the Lock- 
heed C-121C Super Constellation. The Boeing plane was 
modified for the Pratt & Whitney T-34 with 6,000 ESHP 
engine, and the Curtiss-Wright turbolectric propeller. The 
Super Connie also had the Pratt & Whitney T-34 engine, 
geared to the Hamilton Standard turbomatic propeller. 

Since this program was to fly the greatest number of 
hours in the shortest possible time and was expected to 
come up with an operational and maintenance doctrine, 
we brought together the finest group of flight and mainte- 
nance people we -could find. The pilots averaged well 
over 4,000 flying hours each, and the maintenance men 
were all experienced in transport aircraft. 

Before the aircraft arrived, all flight and key mainte- 
nance personnel received specialized factory training on 
the various turboprop engines and propellers. 

The first aircraft, the YC-131C, arrived at the Test 
Squadron in January 1955, and the pilot familiarization 
program began immediately. This meant daily local flights 
in the Kelly area. At the same time the ground crews 
were given a maintenance familiarization program. 

Late in January the second YC-131C arrived, and a 
utilization rate of 4.4 hours per airplane per day was 
established. As things got under way, technical represen- 
tatives of Convair, Allison, and Aeroproducts worked in 
close cooperation with the ground and flight crews. 

Use of the YC-131C increased steadily to a point where 
the aircraft was being flown nine hours per day. At first, 
with this aircraft, we were allowed to fly only 100 hours 
before the engine had to be removed, regardless of per- 
formance, and sent back to the Allison factory for an 
analytical tear-down and evaluation. At the same time we 
had to make a fifty-hour inspection on the combustion 
section of the engine. 

Our experience with the Allison engine best tells the 
story of its reliability. We conducted fifty-four overhaul 
operations on the sixteen engines in this program. Of these, 
fifteen overhauls were premature removals, while the 
other thirty-nine times the engines were operated to the 
authorized limit. The premature removals had no signifi- 
cant pattern. 


T HE turboprop transport has a definite place in to. 


(Continued on page 85) 
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Is YOUR JET ENGINE 


: RPM. MEASUREMENT 


ACCURATE AND SAFE? 





READS JET ENGINE SPEED to 
GUARANTEED ACCURACY of 


10 RPM in 10,000 RPM (=0.1%) 


The inter-relation of RPM to efficiency and thrust in jet engines is 
fundamental. Proper adjustments for maximum thrust, maximum engine 
life and maximum safety of operation can be made only upon accuracy 
of instrumentation. The TAKCAL tests to guarantee that accuracy. 

The new B & H TAKCAL incorporates a refinement of the frequency 
meter principle. It operates in the low (0 to 1000 cps) range, reading 
the frequency of the tachometer generator on a scale calibrated in 
percent RPM corresponding to the engine’s RPM. It reads engine speed 
while the engine is running with a guaranteed accuracy of +0.1% in 
the range of 0 to 110% RPM. Additionally, the TAKCAL circuit can be 
used to trouble-shoot and isolate errors in the aircraft tachometer 
system, with the circuit and tachometer paralleled to obtain simultaneous 
reading. 

The TAKCAL’s component parts are identical with those used in the 
J-Model JETcaL Analyzer. They are here assembled as a separate unit 
tester and for use with all earlier models of the JETCAL Tester. 

The TAKCAL operates accurately in all ambient temperatures from 
—40°F. to 140°F. Low in cost for an instrument of such extreme 
accuracy, it is adaptable to application in many other fields. 

For full information write or wire... 


B&H makes the JETCAL® Analyzer 


B & H INSTRUMENT Co., INC. and TEMPCAL® Tester 


3479 West Vickery Blvd. * Fort Worth 7, Texas =zuye 
Sales-Engineering Offices: 
© 19220 © DAYION OHIO. 209 Commercial Bldg., MI 4563 ® EL SEGUNDO, CAL.: 427 E. Grand Ave., EA 2-164 
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There was one case of oil starvation which had a par- 
ticularly interesting aspect. The indications were that the 
engine had operated without oil for about twenty minutes. 
Analytical tear-down showed that only the bearings in 
the reduction gear were damaged. There were no signs 
of disintegration as might be expected with the highly 
Joaded gear trains in the reduction unit. 

There were four cases of damage from foreign objects. 
They were similar in one respect. Each one occurred at 
the first run-up after a major maintenance operation. Each 
one was traced to human error during maintenance, and 
not one to loose objects picked up. from the ramp by 
the props. z 

Over-all, we accumulated more than 6,600 flight hours 
on seven Aeroproducts turbine propellers with very satis- 
fying results. 

The YC-131Cs were flown at all altitudes up to 39,800 
feet and..aver distances as far as from Seattle to San 
Antonio non-stop, an air distance of about 2,500 miles. 
The twin-engine turboprop test program was completed 
in December 1955, six weeks ahead of schedule. 

The appearance of the YC-131C on the nation’s airways 
caused quite a few humorous incidents. For example, Maj. 
William R. Stanton of Chamberlain, S. D., was making a 
routine position report one day on a flight between Kelly 
and Travis AFB, Calif., when a commercial airline cap- 
tain radioed Major Stanton to repeat that he was in a 
Convair C-131 at 25,000 feet indicating speeds in excess 
of 300 mph. When the major replied it was a turboprop, 
the airline captain could only say, “Oh!” 

The same power combination used in the YC-181Cs is 
the power package that will be used in most of the Lock- 
heed Electras now on order by the commercial airlines. 

Meanwhile, in September 1955 the. two modified KC- 

































97Gs had arrived. The power package on this aircraft 


was the Pratt & Whitney T-34 with a Curtiss turbolectric 
propeller, which gave it sixty percent more power than 
the standard KC-97G at a weight reduction of about 
% tons. 

The same sort of program of flight and ground crew 
familiarization as with the YC-131 was undertaken on the 
YC-97]. In December 1955 this turboprop version made its 
frst over-water flight. The flight was for route familiariza- 
tion from Kelly AFB to Bermuda and return. The 2,100- 
mile flight from Kelly to Bermuda took four hours and 
forty-two minutes at an altitude of 25,000 feet, an average 
ground speed of 450 mph. 

When the YC-97J entered the test program, the T-34 
engine had an allowable 150 hours of flying time between 
werhauls. This has steadily increased to 900 hours. The 
frst engine to reach 1,000 hours since overhaul was re- 
moved recently with a total of only forty-four unscheduled 
maintenance man-hours recorded. At present, four more 
ig are authorized to go to 1,000 hours before over- 

aul, 

In the service test program the T-34 engine has run the 
gamut of extremely hot and cold weather engine operation 
ind ground handling. No engine stalls or pulsations have 
been encountered from sea level up to 36,000 feet. An 
éngine has been relighted above 20,000 feet after cold 
waking at 25,000 feet for a period of five hours at tem- 
peratures of minus thirty degrees Centigrade with the 
topeller feathered. 

After an early series of difficulties that caused con- 
iderable concern, the Curtiss-Wright propeller now is 
‘uthorized up to 1,100 hours between overhauls with an 
inalytical tear-down inspection every 350 hours. This 
btopeller is now coming up to all expectations. 
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How well we got along with the large turboprop en- 
gines is evidenced by”the distances flown and the cargo 
hauled by the YC-97J. 

This aircraft has flown both the Atlantic and Pacific, 
and in addition to carrying payloads of more than 25,000 
pounds from Charleston AFB, S. C., to Puerto Rico, one 
of the YC-97Js recently replaced two four-engine C-54s 
in scheduled transport operations. It carried a 24,000- 
pound payload from Dover AFB, Del., to Burtonwood, 
England, in the round-trip time of twenty-four hours and 
five minutes. The long-range cruise ability of the turbo- 
prop engine eliminated a mid-ocean stopping point, and 
the flight was made non-stop from Argentia, Newfound- 
land, directly to Burtonwood, England. 

The rapid rate of climb and the speed of the turboprop 
YC-97Js also provided an interesting sidelight on their 
world flights. Once while making a radar control take-off 
from London International Airport, Maj. Calvin E. Jar- 
nigan of Colorado City, Tex., was told by the ground 
controller to, “Please slow your rate of climb; you are 
fast flying out of my scope.” Major Jarnigan obliged by 

: (Continued on following page) 
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Greater shear-strength to weight ratio 
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@ Positive mechanical lock. 

@ Accurate dimensioning. 

@ Faster installation. 

@ Better hole-filling. 

@ Broader bearing surfaces. 

@ No vibration or shakeout. 
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@ Positive pull-side inspection. 

@ A complete line of hydraulic and 
pneumatic pull tools. 


Let HUCK specialized engineering help with 
your fastener problems. 
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Pe AIOE Bee 65 iktenartey A 


The turboprop Douglas C-133A was the first aircraft d 
signed and built especially for an air logistics missio 


engine and the Hamilton Standard turbomatic propeller. — 


This is the same engine as on the YC-97Js but geared to 


the Hamilton Standard propeller. 


Early in the test program the need for a major redesign : 


of the propeller pump housing became evident on the~ 


Super Connies. This involved new castings of much greater 
strength, and the time entailed meant the YC-121Fs would 
have to be grounded. With the receipt of the new pro-— 
peller pump housings, The Super Connies began an ac-— 


celerated program of testing. 

Like the YC-97], the Constellation has also been sub- 
jected to extreme long-range flights on route survey and 
carrying high-priority cargo for the Defense Department. 

One of the Super Connies early in 1956 crossed the 
North Atlantic to Germany and returned by way of the 
Azores, over the mid-Atlantic route. On this flight the 
time from Gander, Newfoundland, to Shannon, Ireland, 
was four hours and sixteen minutes. 

In November another Connie was put-.into cargo opera- 
tion and made the crossings non-stop from Newfoundland 
to Burtonwood, England. 

The test program of the YC-97]J, like the YC-131C, was 
completed six weeks ahead of schedule after having flown 
more than 3,240 programmed hours on the two airframes. 
To date, we have amassed more than 24,000 flying hours 
on turboprop engines. 

The successful completion of the YC-131C and YC-97] 
programs and the experience accumulated thus far on 
the Super Connie turboprop transport have shown us the 
value of this test program. It has given an immeasurable 
contribution to turbo-powered transports being produced 
for our operational units. These tests have been and will 
be of great value to the commercial turboprop program. 

In the military we are now in the air logistics era. Not 
only do we find it more efficient to supply and resupply 
our operational forces by air, but in the long run it is 
also far more economical in most cases. The turboprop 
Douglas C-133A represents the first plane specifically de- 
signed and built for the air logistics mission. The develop- 
ment of the Douglas C-132 was for the same purpose. 

But we have only scratched the surface in commercial 
air cargo. As the cost per ton mile comes down, new and 
wider delivery of air cargo becomes possible. It is as the 
logistics carrier that the turboprop transport will have 
greater and greater application. And when the day comes 
that passenger transports fly in the stratosphere at speeds 
faster than sound, the turboprop cargo carrier will be 
plugging away at around 30,000 feet at about Mach .85, 
delivering vast quantities of the. goods of tomorrow's 
commercial markets.—END 
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reducing the rate of climb to a mere 2,000 feet per minute. rt 
In February 1956, the last two test-bed airframes, the — 
YC-121Fs, were received with the Pratt & Whitney T- 34- 













































and 
ent, 
the 
the 
the 
and, 





era- 
land 


was 
own 
nes. 
ours 





97] 

on 
the 
able 
iced 
will 
‘am. 
Not 
yply 
t is 
op 
de- 
lop- 
ose. 
cial 
al id 
the 
ave 
mes 
eds 

be 
8), 
yw’'s 





1957 





One of GPL’s ground speed and 
drift angle measuring equipments, pilot). 
AN/APN-81, provides basic input in- 
formation to computers which tell Air 
Force WB-50s exactly where they are 




















every flight second. 
GPL auto-navigators give an instan- _ barrier: GPL’s harnessing of the Dop- 

taneous and continuous display: pler-effect to air navigation. 

Ground Speed and Drift Angle; Wind The benefits of these GPL systems 

Speed and Direction; Longitude and extend to every area of flight. Their vast 

Latitude; Shortest Course-To-Destina- _ potential has just begun to be explored. 

tion; Steering Signal To Pilot (or auto- Already, air lines awaiting delivery of 


magnitude to the breaking of the sound 


sleek, high speed jet liners are antici- 


‘The systems were developed for the _pating availability of the equipment 
Air Force (WADC). They are the re- and counting on it for safe, direct and 
sult of an achievement comparable in economical global operation. 


round speed — 


- drift angle 


ANY TIME, ANYWHERE, ANY WEATHER 


One look and the pilot: knows. In a glance he 
teas actual ground speed and drift angle. 

This vital data — never before available — is 
displayed on the flight panel automatically and 
Continuously. 

The dials “read” the key unit in GPL’s revolu- 
tionary Doppler auto-navigation systems. Other 
equally phenomenal units in these systems tell where 
you are and how to get where you’re going. The sys- 
tems operate entirely without ground or celestial aid. 

Proved globally in millions of operational miles 


and many types of military aircraft, these remark- 
able GPL systems will, one day soon, make flying 
safer, more convenient and more economical for 


everyone. 
SIDIARY a 
3 a 


GENERAL PRECISION LABORATORY INCORPORATED, Pleasantville, N. Y. 






ENGIi EERS — GPL achievements have opened up some unusual research and development opportunities. Send resumé to Personnel Manager. 














COMPUTERS AND PROCESS CONTROL discussed by Enic Weiss 


The application of digital computers to the direct 
control of processes brings up these two questions: 
(1) Can the control functions be properly formulated? 
(2) Can computers be made reliable enough? 

Speed is no problem. Today's memory developments 
offer practically instantaneous access. A 50 kc or 100 kc 
serial computer is fast enough to satisfy most control oper- 
ations. When this is not fast enough, the overall speed 
can easily be increased one or two orders of magnitude 
through the use of a parallel machine. 

There is another way of speeding up a computer. Rather 
than build a general purpose machine which can compute 
any problem we like to code into it, special purpose com- 
puters can be designed and built for special jobs. The 
same proven elements would be utilized, but would be 
arranged in different arrays in order to come up faster 
and more directly with the desired solution. The resulting 
machine would most likely do the job faster without actu- 
ally increasing the repetition rate. 

The problem of reliability is not so easily disposed of. 
In the past, digital computers were primarily used as 
mathematical tools to compute lengthy mathematical prob- 
lems or to process repetitive data. If a computer made an 
error once every billion operations (which at the rate of 
100 kc would be every three hours), it was not too serious. 
The error was caught and the problem, at the worst, 
computed again. 

The moment we start thinking about a computer in 
direct control applications, the problem becomes more 
critical. If the computer controls some sort of manufactur- 
ing or chemical process, a single error at the wrong time 
in the wrong spot can be catastrophic. Under such cir- 
cumstances, an error probability of 1 in a billion cannot 
be tolerated. An almost errorless operation is required. 

Most digital computers presently in production have a 
large number of hot vacuum tubes. These are the least 
reliable elements in a computer. Their filaments burn out ; 
envelopes leak; or various fragile elements short. 

During the last decade, a series of solid state elements 
has been developed which make it feasible to build a 
computer without vacuum tubes or moving elements. The 
diode, the transistor, the magnetic amplifier, the magnetic 
core and several other elements in this class can be ex- 
pected, unless abused, to live and operate without mis- 
takes practically indefinitely. Furthermore, they are con- 
siderably smaller, lighter, and less power consuming. 

Consider a flip-flop, for example. Utilizing vacuum 
tubes, a flip-flop consists of at least a double triode, several 
crystal diodes, resistors, capacitors, plus the necessary hard- 





Eric Weiss, nationally-recognized authority on computer 
philosophy and design, discusses the use of digital 
computers in process control. : 


ware to mount the same. Such an assembly normally occu- 
pied the same space as a king-size package of cigarettes, 
and the required accessory equipment, such as_ power 
supply or air conditioning, occupied a similar space. In 
contrast, a transistor flip-flop could be packaged in a vol- 
ume of the size of a peanut shell with the corresponding 
power supply even less. The power consumption is so 
minute that the unit can be potted and it is quite likely in 
the near future a whole computer could be potted. 

The major obstacle to the use of computers in control 
applications is the lack of understanding of the processes 
which are to be controlled. A scientist can play with a 
general purpose computer in a control system. He can 
code it by trial and error. Once the formulae have been 
determined, a special purpose computer that would be 
smaller, faster, and more efficient, can be built to control 
the process. 

By applying the latest proven techniques, our well- 
qualified staff at Daystrom Systems is prepared to take 
single responsibility of assembling and installing a system 
to meet your needs. We are currently compiling a file of 
new applications and papers on various parts of systems, 
both industrial and military. If you are interested in re- 
ceiving the file and periodic additions, please write us. 


D STROM SYSTEMS 
DIVISION OF DAYSTROM, INC. 


5640 LA JOLLA BOULEVARD 
LA JOLLA, CALIF., GL 4-0421 
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Trickiest part of 

the refueling 
operation is making 
contact. Here 


the KC-97’s boom 
approaches the B-52. 
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_ _Here’s a Business 
That’s Really BOOMING 


By Flint 0. DuPre 


never demonstrated more dra- 

matically than late in 1956 and 
early this year when the Strategic Air 
Command staged three intensive com- 
bat training exercises involving long- 
range, non-stop flights. 

The most dramatic was the round- 
the-world, non-stop flight of a trio of 
Boeing B-52 Stratofortresses, which 
landed in California in January after 
a 24,000-mile flight that took forty- 
five hours and nineteen minutes. 

Earlier, eight B-52 jet bombers had 
flown continuous flights ranging from 
13,500 to 17,000 miles in periods of 
twenty-six to thirty-two hours. And in 
another test of SAC flexing its muscle, 
more than 1,000 B-47 Stratojet bomb- 
ers flew non-stop missions averaging 
8,000 miles each during a two-week 
period ending in December. ; 

These sustained flights were made 
possible by mass in-flight refueling, 
day or night, which caused one wag 
to remark: “Clancy has never lowered 
so many booms.” 

Clancy never did. Nor did any of 
the hundreds of other airman boom 
Operators in the Air Force whose skill 
in handling their assignments in the 


Te art of in-flight refueling was 
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tanker planes helps make these mass 
training operations go smoothly. 

Called boom operators, these air- 
men are classified in career field 43173 
as “in-flight refueling technicians.” 
They belong to tanker crews assigned 
to air refueling squadrons, primarily 
in SAC and Tactical Air Command. 
Besides knowing how to operate both 
the hose-type and boom-type refuel- 
ing systems, they also must be able 
to inspect, maintain, and repair their 
equipment. In addition, they serve as 
trouble-shooters in case something 
goes wrong with the equipment— 
which seldom happens—and as mem- 
bers of the tanker crew they serve as 
scanners for other aircraft. 

Like other specialists in the Air 
Force, they speak a language of their 
own. You're apt to hear such words 
as ruddevator controls, surge boots, 
nozzles, hydraulic pumps and valves, 
signal amplifiers, boom instrument 


. gauges, and float switches. Most of 


these airmen have completed in-flight 
refueling courses and have had some 
experience in aircraft maintenance. 


' They start in as airmen second class, 


can go up to staff sergeant or even 
higher in special categories and, of 






959? 


**Customer 
on the tanker who lowers the boom. 


eye view of the airman 


course, they’re all on flying pay status. 

One of the top “Clancys” in the 
Air Force is-a tech sergeant, Clinton 
Wallace, a boom operator who trans- 
ferred 135,000 pounds of JP-4 fuel to 
a B-52 in a single day. Though this 
was done in a test operation, you 
might say it makes Sergeant Wallace 
a real gasser. Wallace also holds the 
record for transferring fuel rapidly in 
operations for the Air Proving Ground 
Command, where tankers are tested. 
In 1953 Sergeant Wallace became the 
first boom operator ever to refuel an 
aircraft over the North Pole. Like 
many of the current boom operators, 
he saw combat during World War II, 
when as a B-24 radio operator he 
flew more than fifty missions. over 
France and Germany. 

Another typical boom operator is 
SAC’s M/Sgt. Daniel P. La Rouech, 
now stationed at MacDill AFB, Fla. 
He was at Hickam Field when the 
Japanese hit Oahu in 1941, and later 
flew combat in B-18s. He accompanied 
the first B-17 outfit to Guadalcanal. 
After a spell as gunnery instructor, 
in the States, he went to Italy and 
flew forty-two more missions. He left 

(Continued on following page) 
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The KC-97’s boom operator can, with a clear conscience, lie down on the job. 


90 


CONTINUED 


the AF after the war but was recalled 
in January 1951 and joined SAC’s 
306th Air Refueling Squadron. By 
now he knows the KC-97 Stratotank- 
ers inside-out. He should, for he’s 
logged more than 1,500 hours, and 
has pumped more than 2,000,000 
pounds of fuel in more than 600 
aerial hook-ups. 

Come along with Sergeant La 
Rouech while he and the rest of the 
KC-97 crew (pilot, navigator, engi- 
neer, and radio operator) gas up one 
of SAC’s six-jet B-47s, which is mov- 
ing along at 300 mph at an altitude 
of 15,000 feet. Sergeant La Rouech 
glances toward the jet fuel tanks 
along the tanker’s port bulkhead, cal- 
culates he may have to fill most of the 
fifteen jet fuel tanks on the B-47 with 
perhaps 5,800 gallons of fuel. If you 
were actually on the flight he’d tell 
you that jet fuel is measured in 
pounds. This transfer would mean 
about 40,000 pounds of fuel, which 
La Rouech knows is a “good drink” 
for the B-47. 

As the KC-97 flies above and 
slightly ahead of the B-47, La Rouech 
stretches flat on his stomach on the 
floor of the plane, resting on a sled- 
like platform. This puts him in a 
working position to lower the boom 
for the all-important hook-up. He 
wears radio earphones and a speaker 
attachment so he can talk with the 
tanker crew to time the “marriage” 


‘of the two planes. The boom he is 


operating—a metal tube twenty-seven 
feet long with a twenty-foot tele- 
scoping section—is equipped with 
control surfaces, so it can literally be 
flown. The metal boom—much more 
effective than the earlier British hose 
and reel devices—was developed by 
the Boeing Airplane Company. Boeing 
made early experiments with fire hose, 
until the idea of using pipe and low- 
ering the boom was conceived. A 
Boeing engineer named Cliff Leisy 
and the AF’s Lt. Gen. Clarence S. 
Irvine, now Deputy Chief of Staff for 
Materiel, can be credited with the 
early vision that eventually led to 
routine mass inflight refueling. 

Back to Sergeant La Rouech. He 
has his right hand on the stick that 
controls the boom and his left hand 
on the telescoping section of the boom 
extension. Angling the boom to the 
right and to the left, and up and 
down, toward the slipaway doors 
which cover the fuel receptacle in the 
B-47’s nose, La Rouech makes his 
play. The doors are released and the 
filler hole looks mighty small to him as 
he angles the boom for a hook-up. 

(Continued on page 93) 
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... CESSNA MODEL 620, WORLD'S PIONEER 


PRESSURIZED FOUR-ENGINE EXECUTIVE TRANSPORT 


Two organizations long noted for their contri- 
butions to flying have joined hands to achieve 
another major aviation ‘‘first,”” Cessna’s Model 
620, now flying. . . . The Cessna Model 620, 
world pioneer of its type—first pressurized 
four-engine airplane built for the corporate 
market—unites several qualities which users 
of executive aircraft have long desired. Its 
four Continental Red Seal GSO526-A engines 
provide four-engine safety, with the important 











> | 


AIRCRAFT) €NGINE 


M Ul E.G Olas 


[sjiclem ily 


plus of Continental dependability, economy 
and service backing. It is pressurized for alti- 
tudes up to its four-engine service ceiling of 
27,500 feet, and air-conditioned for comfort 
aloft and on the ground. ... Flights climaxing 
three years’ work on this advanced airplane 
have fully borne out its builders’ highest ex- 
pectations. The Cessna 620 now takes its place 
as the latest on the long roster of fine utility 
aircraft using dependable Continental power. 
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EQUIPMENT DESIGN 
AND MODERNIZATION 
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SOLID STATE 
PHYSICS 


MISSILE SYSTEMS 
AND COMPONENTS 





If you're looking for contractual experience in 
MILITARY ELECTRONICS... 


...if you're looking for reliability of design, production and 
delivery ...look to Motorola. Communications, radar, guidance 
systems—in all the fields symbolized here—Motorola has 

major contractual experience, backed by the collective abilities of 
its large, seasoned engineering and scientific staffs. 





INTELLIGENCE 
SYSTEMS 





Here is the organization devoted exclusively to electronics—with a 
broad background in designing specialized components such as 
electro-mechanical filters, transistors, and in using plated circuitry, 
modules and encapsulated components. Motorola—fully 

qualified to develop and produce the most complex electronic systems. 


For more information, or a prospectus of Complete qualifications 
and experience, write Motorola today. 





Positions open to qualified Engineers and Physicists 


MOTOROLA 


MILITARY ELECTRONICS DIVISION 2710 N. Clybourn Ave., Chicago, Ill, 
Other facilities; Phoenix, Arizona and Riverside, California 
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REFUELING CONTINUED 


Suddenly there’s a loud WHAM as 
the metal tube slams into the hook-up 
hole. La Rouech then pushes a switch, 
and the fuel starts pumping hydrauli- 
cally through pipes and into the re- 
fueling boom at a rate of 600 to 900 
gallons a minute. The crew’s flight 
engineer controls this operation. 

After about fifteen minutes the 
operation is finished, and there is 
another loud WHAM as La Rouech 
disconnects the boom. Valves close 
automatically, and the pressure dis- 
connects to complete an operation 
which is repeated somewhere by SAC 
about every three and a half minutes, 
around the clock, 

SAC’s bomber wings have their 
own tanker planes which go with 
them on routine training flights and 
to Europe or other parts of the world 
in rotational training. 

Though SAC is the admitted leader 
in in-flight refueling, TAC is using 
this technique more and more to ex- 
tend its range. Late last year TAC 
showed how fast it could move from 
one part of the world to another by 
fying three types of aircraft—North 
American F-100 Super Sabres, Re- 
public F-84 Thunderstreaks, and 
Douglas B-66 Destroyers—non-stop 
to Europe from US bases. The refuel- 
ing planes were B-29s and B-50s, 
converted to tankers. TAC also has 
made record flights across the United 
States—one in less than four hours— 
through the aid of in-flight refueling. 

And now, to make the service at 
these aerial gas stations even better, 
the tankers are going all jet. Early 
last month SAC took delivery on its 
frst Boeing KC-185 jet tanker. The 
KC-135 can fly at more than 550 mph 
and can operate above 42,000 feet. 
The sweptwing plane is built to re- 
fuel jet bombers or fighters while fly- 
ing at speeds the KC-97s could never 
hope to attain. 

So, through continuous cooperation 
between the military and industry, 
mass in-flight refueling operations 
have become routine. And Clancy 
takes on greater importance and a 
new sense of responsibility as jet-age 
aircraft maneuver high in the sky 


every few minutes for “just another 
drink.”—ENpD 





ABOUT THE AUTHOR 

Flint O. DuPre, the author of this 
series on airman careers, is a civilian 
employee in the Office of Information 
Services, Hq., USAF. He’s been con- 
nected with AF information, both in 
and out of service, since 1942. Before 
then he was a reporter for the Dallas 
Journal and the Dallas News. 


AIR FORCE Magazine * March 1957 


















TY CONTROL 


Free ! 


WRITE FOR DESCRIPTIVE 


COLOR BROCHURE TO 


TEST EQUIPMENT 


DIVISION 


CONSOLIDATED 


DIESEL ELECTRIC CORPORATION 





6 tT A mM F O R DD , con we €& CT t C&C VU TF 


BRANCHES DALLAS, TEX. « DAYTON, OHIO « LOS ANGELES « WASHINGTON, D, C. 


IN CANADA e REXDALE, TORONTO 
93 











‘The READY ROOM 





RESERVE AND AIR GUARD NEWS 





Brig. Gen. Jerry W. Davidson, left, commander of AFR’s 
Lone Star Wing, and Lt. Col. Joe Earll, right, Hensley 
Flying Center commander, look over one of the new F-86Hs. 
In center is Maj. Bruce Baize, who delivered the Sabre. 


The Air Force Association’s fourth annual Earl T. Ricks 
Memorial Trophy event for Air National Guard jet pilots 
will be held this year on Sunday, July 28, from Fresno, 
Calif., to Washington, D. C. 

The 1957 event will be restricted to Republic F-84F 
and RF-84F aircraft. Last year’s event, won by Maj. David 
F. McCallister of the Delaware ANG, was run between 
San Francisco and New Orleans and featured North 
American F-86 aircraft. Approximately nine aircraft are 
expected to participate in the 1957 event. 

The trophy event is held annually to point up the high 
level of proficiency ANG pilots maintain, and also to honor 
the memory of the late Maj. Gen. Earl T. Ricks, who was 
chief of the National Guard Bureau's Air Force Division 
at the time of his death three years ago. 

The National Guard Bureau has made a major change 
in the operational part of the 1957 event. In past years 
entrants were permitted to select their own refueling stops. 
This year the Bureau has ruled that the pilots will fly a 
prescribed course. They will refuel at Air National Guard 
bases in Tucson, Ariz.; Dallas, Tex.; and Marietta, Ga. 
The change was made in the interest of increasing safety. 
With only nine aircraft in the event, spacing can be 
arranged to eliminate crowding at refueling points. 

The event will begin from California’s 146th ANG Wing 
area at Fresno Municipal Airport and terminate at An- 
drews AFB. The winner will receive the Ricks Trophy 
during the Air Force Association’s annual Convention in 
Washington, which opens July 30. 

Maj. Milton Graham of the 146th Wing has been named 
project officer at Fresno. Over-all project officer for the 
National Guard Bureau is Maj. Billy C. Means of the 
Operations and Training branch. 

Previous winners, in addition to Major McCallister, are 
Lt. Charles Young of New Jersey and Lt. Col. James 
Poston of Ohio. 

* & % 

Three Reserve wings and an ANG unit in Tenth Air 
Force have won Continental Air Command’s flight safety 
achievement awards for going through six months without 
an accident. The units are the 434th Troop-Carrier Wing 
of Indiana, the 437th Troop-Carrier Wing of Chicago, the 
442d Troop-Carrier Wing of Kansas City, Mo., and the 
131st Air Guard Bomb Wing of St. Joseph, Mo. 

Sd Sf * 

Air Force last month canceled out thirty-six additional 
paid drill periods for Reserve navigators who are not mem- 
bers of crews in tactical units. 
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At Northrop, in cockpit of mock-up of new T-38 trainer 
are Maj. David McCallister (front) and Brig. Gen. William 
Spruance. At left, Maj. William Means. At right, Col, 
Bob Martell, Col. Bob Campbell, and Northrop’s Bob Love. 


The thirty-six additional paid periods were authorized 
last year for rated members of the Reserve and Guard to 
compensate the flyers for the time they are required to 
spend at air bases in order to meet minimum flying 
standards. 

All members of navigation squadrons throughout the 
country are affected by the ruling, which stems from an 
opinion of the Comptroller General that these flyers are 
not eligible for the additional paid periods since they do 
not train as aircraft crews. 

Members of these squadrons had used the additional 
periods principally for training in night and celestial navi- 
gation. 

* * * 

The first North American F-86H Sabrejets to be deliv- 
ered to the Air Force Reserve were turned over to the 
448th Fighter-Bomber Wing at Dallas last month (see cut), 
the first time that any Reserve flying unit has been 
equipped with sweptwing fighter aircraft. 

There are nine Reserve fighter-bomber units, and six 
are scheduled to be flying the new Sabrejets by the end 
of September. The remaining three will be converted to 
troop-carrier wings. 

Units scheduled to receive the new fighters, in addition 
to the Dallas wing, are: 89th Wing at Bedford, Mass.; 
319th at Memphis, Tenn.; 438th at Milwaukee, Wis.; 
439th at Selfridge AFB, Mich.; and 482d at Dobbins AFB, 
Ga. 

The Sabrejets will replace the older and slower F-80 
and F-84 aircraft currently in the Reserve inventory. 

* * * 

Continental Air Command—which trains the twenty- 
four-wing Air Force Reserve and supervises training of the 
twenty-seven-wing Air National Guard—has been given 
another mission. In the future ConAC will-act as federal 
coordinator of all search and rescue activities within the 
continental limits of the country. 

Responsibility for coordinating search and rescue ac- 
tivities within the United States was given to the Air Force 
last spring as a result of recommendations made by Presi- 
dent Eisenhower’s Air Coordinating Committee. In an- 
nouncing that ConAC had been selected as the Air Force 
agency to carry out the task, Lt. Gen. Charles B. Stone, 
IiI, ConAC commander, said the committee proposed a 
national network of all agencies having a search and rescue 
capability working together to give “assistance to military 
and non-military persons and property.” 

—Epmunp F, HocaNn 
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YOUR SERVICE EXPERIENCE IS VALUABLE NOW... 
to AND THE RAMP TO YOUR FUTURE...IN THE U. S. AIR FORCE 


tion 





1S8.3 The skills you learned in service are now more valuable to you in the U.S. Air Force. Under a 
'is.5 new liberalized policy, you have even greater opportunities than before—a wider range of skills 
EB, accepted, choice of assignments, paid 30-day delay in reporting and, for all ex-servicemen, a more 
80 liberal conversion list. And if you don’t have a usable skill, you may, before you sign up—on the 


basis of aptitude testing—be guaranteed technical training in a needed skill. Find out, too, about 
more generoys pay raises, increased bonuses and allowances, and extended retirement benefits. 
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He’s getting new basic knowledge 
on properties of semi-conductors 


Here Dr. Rolf K. Mueller determines 
electrical properties of a semi-conductor 
specimen having a low angle grain bound- 
ary. He and his colleagues in the Electron 
Physics Laboratory of the Mechanical 
Division of General Mills grow their own 
pure specimens with carefully oriented 
crystal structures (germanium in this case). 
They then mount specimens very precisely 
for basic research involving the effect on 
physical properties of varying angles of 
junction. Variation of the angle of crystal 
orientation at the junction (the “grain 
boundary’’) has a predictable effect on the 
electrical reactions of the semi-conductor. 

Semi-conductor work is but one facet 


of an integrated program in solid state 
physics. Studies of chemical, mechanical 
and surface properties of solid crystals and 
“‘sputtering”’ of metals under ion bombard- 
ment are among several other areas pres- 
ently being researched in the Electron 
Physics Laboratory. 

Some of this research is still basic, but it 
typifies the advanced and creative work 
we do. In many fields, this ‘‘research for 
tomorrow”’ is translated regularly into 
practical applications for industrial and 
military use today. If you have product or 
production problems, possibly you can 
profit from these applications and from 
our precision production facilities. 





Need Precision Production Fast? 
High quality and on-time delivery are 
characteristic of our precision produc- 
tion. Example: while building more than 
1,500 Y-4 bombsights, we improved 
original design, exceeded USAF speci- 
fications, were never delinquent in ship- 
ment. We’d like to serve you similarly. 
Write for facts. Dept. AF-3. Mechanical 
Div., General Mills, Mpls. 13, Minn. 


MECHANICAL: DIVISION Mills 


CREATIVE RESEARCH AND DEVELOPMENT - PRECISION ENGINEERING AND PRODUCTION 
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in the Pentagon with the Section Five Committee, 
_& you can be sure to draw the raised eyebrow and the 
incredulous, “Five?” 

Well, there is a Section Five Committee; in faot, there 
are two. There is a Section Five Committee for the Air 
National Guard and one for the Reserve. Each committee 
has six members, two alternates, and an executive secre- 
tary who, by the way, is the only member on extended 
active duty. I hold the job for the Guard committee, and 
Col. William Westlake is the executive secretary for the 
Reserve committee. 

There is a third element of this committee. This is a 
group of Regular Air Force officers. It is composed in 
the same fashion as the Reserve and Guard groups; that 
is, six members and two alternates. Meetings are held 
jointly, at least twice each year, and when the three 
elements are combined the eighteen-man group becomes 
officially “The Air Staff Committee on Air National Guard 


EB first time you tell an old friend that you're serving 
































st? and Air Force Reserve Policy.” 

y The committee has its origin in Section V of the Na- 
9 a tional Defense Act which appeared in its original form 
-oved [i on the statute books in 1916. The committee’s basic mis- 
speci: [sion is to prepare policies and regulations affecting the 
larly. Guard and Reserve. But its task is much broader. It re- 
anical i Views, qualifies, modifies, adapts, accepts, or rejects regu- 
Minn. (@ lations and policies written or drafted for the two Reserve 


components of the Air Force. 

Members of the Air National Guard committee are 
selected from lists of qualified -officers submitted through 
the National Guard Bureau by adjutants general of the 
states. Reserve committee members are selected from 
nominations made by civilian organizations having a prime 
interest in Reserve activities, such as the Air Force Associ- 
ation. In fact, the chairman of the Reserve committee 
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and chairman of the joint committee is the president of 
the Air Force Association, Brig. Gen. John P. Henebry. 

Few Guardsmen and Reservists know what the com- 
mittee is, let alone how i#t gets the subjects it considers 
at each meeting. The agenda items come from six prin- 
cipal sources: committee members themselves, the Air 
Staff, local policy committees of Continental Air Com- 
mand’s four numbered Air Forces, ConAC headquarters, 
National Guard Bureau, and civilian organizations, such 
as AFA, representing the Reserve forces. 

A case in immediate point is the thirty-six additional 
paid training periods authorized last year for rated mem- 
bers of the ANG and Reserve. This was the subject of a 
resolution adopted at the AFA national convention in San 
Francisco in 1955. The Association transmitted this reso- 
lution to the committee with a strong recommendation 
that it be approved. The committee considered and gave 
it the green light. The Secretary of the Air Force con- 
curred and subsequently the policy was announced. 

Our committee at the Air Force headquarters level 
leans heavily on the local committees. These are provided 
for in Air Force Regulation 45-5, which directs that a 
Guard and Reserve policy committee be established at 
the headquarters of each numbered ConAC Air Force. 
These groups are composed of six members each and meet 
separately or jointly with six active-duty officers of the 
particular Air Force. 

The method of selecting members for the local groups 
is much simpler than for selecting members of our groups. 
The numbered Air Force commander appoints both the 
ANG members and the Reserve members. There is one 
restriction. At least one member of both the Guard and 
Reserve groups must be an airman. These committees 
solicit recommendations from local units and also act as 
advisors to the Air Force commanders on matters per- 
taining to the ANG and Reserve. 

Early next month our Section Five group will meet to 
ponder a number of policies of direct concern to the Re- 
serve and Guard. The Reserve members will be: 

General Henebry of Chicago; Brig, Gen. T. B. Herndon 
of Baton Rouge, La., who is‘also chairman of AFA’s Air 
Reserve Council; Brig. Gen. Paul S. Zuckerman of New 
York; Col. Daniel DeBrier of New York; Brig. Gen. John 
H. Foster of San Antonio; Brig. Gen. Clayton Stiles of 
New York; Col. John O. Bradshaw of Indiana; and Col. 
Newton H. Crumley of Nevada. 

The Air Guard members will be: 

Brig. Gen. G. Robert Dodson of Oregon; Brig. Gen. 
Lewis A. Curtis of Massachusetts; Brig. Gen. Allison Max- 
well of Indiana; Brig. Gen. Philip P. Ardery of Kentucky; 
Col. Emmanuel Schifani of New Mexico; Col. Bernard M. 
Davey of Georgia; Col. Philip E. Tukey of Maine; and. 
Brig. Gen. William W. Spruance of Delaware, who is an 
AFA Regional Vice President. 

The Regular Air Force members will be: 

Maj. Gen, Daniel F. Callahan, Maj. Gen. William S. 
Stone, Brig. Gen. C. Pratt Brown, Maj. Gen. Richard H. 
Carmichael, Brig. Gen. John S. Hardy, Brig. Gen. Maurice 
A. Preston, Col. L. P. Dash, and Col. Harry R. Page. 

The Section Five Committee was designed to be used 
by Guardsmen and Reservists. They can make better use 
of it, we believe, if they know what it is and what it does. 
—END . 
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manded Bergstrom AFB, Tex. In 1954 he was transferred 
to England to head various SAC air base groups. 
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Tech Talk 


By Bob Strobel 








Lockheed C-130 on first flight with skis. In-flight behavior of the nineteen- 
foot skis was monitored by television mounted in pod under right outer wing. 


The Lockheed C-130 Hercules 
made its first flight, in January, 
equipped with giant skis. The fifty- 
one-minute flight was the world’s first 
for a ski-equipped propjet. The take- 
off and test flight were made in the 
“wheels down, skis up” position (see 
cut), from Dobbins AFB, which ad- 
joins the Lockheed Aircraft Corp. 
plant at Marietta, Ga. A Lockheed 
T-33 jet chase plane followed the 
sixty-two-ton propjet throughout the 
test. In-flight behavior of the two 
main skis, which weigh 1,700 pounds 
each, and the smaller nose ski was 
monitored continuously by a television 
camera. A Farnsworth 600A televi- 
sion camera, with a wide-angle lens, 
was mounted in a two-foot-diameter 


wing. It gave the flight test engineer 
in the C-130 cargo compartment a 
continuous picture of the action of 
the skis on a ten-inch monitor screen, 

The Hercules is in large-scale pro- 
duction for the Tactical Air Com- 
mand. The ski-and-wheel version will 
be used for Arctic and Antarctic op- 
erations, while other versions of the 
C-130 will serve for heavy-duty haul- 
ing, cargo dropping, aerial ambulance, 
paratrooper plane, and for high-speed 
personnel carriers. 


Air Force’s new “pillow-tire” Tera- 
cruzer truck and Translauncher semi- 
trailer, for the Martin TM-61B Mata- 
dor missile, were unveiled on January 
21 at President Eisenhower’s Inaugu- 
ral Parade. Both truck and launcher 





Multi-purpose “pillow-tire” Teracruzer with eight-wheel drive—built by Four 
Wheel Drive Auto Co.—and Goodyear Aircraft’s Translauncher trailer are de- 


Fibreglas pod under the right outer signed to blaze their own trail to off-road launching sites for Martin Matador. 








Close-up of small and rugged instruments (for measuring atmospheric pressure 
and density) which are completely contained within the pitot static tube of an 
Aerobee-Hi rocket. One Aerobee-Hi rocket launched recently reached an altitude 
of 125 miles carrying these instruments, which continuously measured both ram 
and atmospheric pressure despite heat and vibrations during the flight. They were 
designed by the Decker Aviation Corp. for upper atmosphere research programs. 
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(see cut), ride on huge barrel-like tires 
and are capable of carrying the mis- 
sile and all support and launching 
equipment to previously inaccessible 
launching sites because they can move 
over terrain impassable to standard 
military trucks. The Matador is trans- 
ported on the launcher with its wings 
folded back against the sides of the 
missile. The ability to move the Mata- 
dor in this condition means that it 
takes less time to assemble the missile 
at the firing site, and that it can, 
thereby, get into action quicker. The 
Teracruzer multi-purpose truck, made 
by Four Wheel Drive Auto Co., )ias 
an eight-wheel-drive system. Good- 
year Aircraft Corp. built the Trans- 
launcher. Both vehicles have .low- 
pressure Terra-Tires made by the 
Goodyear Tire & Rubber Co. 
(Continued on page 101) 
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coef automated 
mass production 


The Sylvania ESD family is equipped 
to carry out your electronics develop- 
ment programs... large or small. 

Backed by the corporation as a whole, 
Sylvania’s Electronic Systems Division 
has a long record of successful problem 
solving in both military and industrial elec- 
tronics. It has made many important con- 
tributions in the fields of avionics, guided 
missiles, countermeasures, communica- 


# SYLVANIA 


ELECTRONICS ° 


LIGHTING * RADIO - 





TELEVISION. ° 





Headquarters for the Division, the Waltham Laboratories, in Wal- 
tham, Massachusetts, specialize in advanced systems related to guided 
missiles, avionics, radar, data processing and electronic warfare. ; 


The Electronic Defense Laboratory, Mountain View, California, is 
a special development facility devoted to research, technical develop- 
ment and rapid fabrication of ground-based electronic warfare systems. 





The Microwave Physics Laboratory, at Mountain View, California, 
is devoted to the investigation of new magnetic materials and ionized 
gaseous media for microwave control devices used in radar, communi- 
cations and electronic countermeasures systems. 





The Microwave Tube Laboratory, Mountain View, California, is en- 
+ gaged in developing and producing special tubes such as klystrons, 
\ traveling wave tubes, backward wave oscillators, and related devices. 





Buffalo Engineering Laboratory and manufacturing facilities for the 
Division occupy some 170,000 square feet of floor space in this industrial 
center. The Laboratory specializes in the development of advanced com- 
munications techniques and equipments. 


tions, radar, computers and control 
systems. 


Staffed with top-ranking scientists and 
engineers, backed by extensive research 
facilities and modern automated mass 
production capabilities—the Sylvania 
Electronic Systems Division is a major 
contributor to our national arsenal for 
defense. Intensive specialization in the 
Weapons Systems concept has resulted in 





utmost organizational efficiency, as well 
as the highest order of technical and 
management competence. 


Whether your project requires manage- 
ment or technical experience for complex 
integrated systems, subsystems, equip- 
ments or special components, from initial 
concept through mass production, 
Sylvania engineers will be glad to discuss 
methods of solving your specific problems. 


SYLVANIA ELECTRIC Propucts INC. 


Electronic Systems Division 


100 First Avenue, Waltham, Mass. 
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endowed with sight 





...and insight 


Inquisitive eyes denote the inquisitive minds that made 

possible today’s rocket powerplants. Sharp eyes and minds 
that have the power to visualize challenging problems f] 
. .. and the insight to solve them. Y 


Spurred by such long-range sight and insight, RMI has blazed Y, ‘f 
the trail in rocket power for over fifteen years. And today, Vf, 
with new developments in manned and guided flight creating 4 

vast new propulsion problems, RMI will continue to lead 4 

the way. For RMI engineers and scientists form a talented, 

far-sighted team, designing and producing advanced 

powerplants for the vehicles of tomorrow. 











Engineers, Scientists— Perhaps you, too, can work 
with America’s first rocket family. You'll find 
the problems challenging, the rewards great. 


Power for Progress 


® 


i REACTION MOTORS, INC. &. 


A MEMBER OF THE OMAR TEAM 
DENVILLE, NEW JERSEY 
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TECH TALK 


CONTINUED 





North American Aviation is probing 
the so-called thermal barrier in its 


Structures Test Laboratory, Los An- | 


geles, Calif., where they are investi- 
gating the heat problems created by 
the speed of today’s—and tomorrow’s 
—aircraft and guided missiles. A metal 
ring simulating a portion of an air- 
craft’s fuselage (see cut), is simulta- 
neously heated, cooled, and subjected 
to stress in the triple-torture tests. The 
outside of the ring is heated to about 
450 degrees Fahrenheit by a battery 
of infra-red lamps that encircle it, 
while the inside is cooled by cold air 
blown through perforated aluminum 
tubes. At the same time, hydraulic 
devices pull at the metal to simulate 
stresses that might be encountered in 
flight. Through the maze of tubes and 
wires runs power for the lamps, air 
for cooling, and electronic wires that 
carry impulses that automatically re- 
port strain and temperature data to 
batteries of recording devices. 


A Lear miniature rate gyro, so pre- 
cise that it supplies the split-second 
attitude references for the stability 
augmentation system on the Lockheed 
F-104, set a new record recently for 
standing up under rough treatment. 
For two hours it was strapped to a 
standard pneumatic pavement-break- 
ing hammer under continuous opera- 
tio, after which the gyro showed no 
deviation from specified performance. 
How rugged can it get? 


The development of a computer 
that will play a decisive role in the 
launching of the Vanguard earth 
satellite next summer has been an- 
nounced by Air Associates, Inc., Teter- 
boro, N. J. The “coasting-time com- 
puter” will control the injection of 
the satellite into its orbit around the 
earth at precisely the right moment. 
It will collect flight data during the 
frst stage and the thrust period of 
the second stage of the launching pro- 
cedure. The launching vehicle gains 
sufficient momentum to coast to an 
altitude of 300 miles. Just before it 
teaches the apex of the trajectory, the 
computer generates a signal for the 
jettisoning of the second stage and 
the firing of the third stage. This gives 
the rocket the additional speed re- 
quired for injecting the satellite into 
its earth-circling orbit. The task of 
the coasting-time computer is to 
gather flight data up through the seo 
mcd stage’s thrust period and, from 
this data, compute the correct coast- 
ing time between the end of this 
thrust period and the jettisoning of 
the second stage and firing of the 
third stage. Air Associates have been 
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North American Aviation engineers in 
the Structures Test Laboratory study 
the triple-torture effects of simul- 
taneously heating and cooling a metal 
ring simulating a portion of an air- 
eraft’s fuselage while subjecting it 
to stress. Test is part of company’s 
investigation of the thermal barrier. 


working on this project since the 
Martin Co., prime contractors for 
Vanguard, awarded the subcontract 
last spring. 


A pocket-sized live television cam- 
era has been developed by the 
Radio Corporation of America for 
military airborne, mobile, and field 
closed-circuit TV applications. The 
pocket-sized TV camera (JTV-1) 
weighs less than a pound and meas- 
uses only 1% by 2% by 4% inches, 
yet surpasses standard vidicon-type 
industrial TV cameras in sensitivity. 
The tiny camera was made possible 
by a new design approach which 
combines transistors, specially devel- 
oped transistor circuitry, and a new 
RCA half-inch vidicon camera tube. 
Used with an F-1.9 lens, it requires 
only ten-foot candles of scene illumi- 
nation for clear, contrasty pictures. 





Full-size plastic, model of General Electrie’s T-58 turboshaft jet engine is 
accurate in every detail. Aircraft manufacturers will use this model to plan 
airframe clearances and installation connections. Model is made of Fibreglas 
reinforced plastic resins which give excellent dimensional stability and will 
keep weight to a minimum. Atkins & Merrill, Inc., developed new techniques to 
mold and fabricate the model, saving considerable time over the old methods. 





Hot rod! It’s a bright red jet car (pow- 


‘ered by four Allison J-33s), developed 


by All American Engineering Co. of 
Wilmington, Del., for the Navy, to test 
aircraft arresting gear. The driverless 
car roars down a test track at 200 mph, 
pushing a load equal to a twin-engine 
bomber, which is cut loose and slams 
into the arresting gear being tested. 


It will open new fields of application 
for closed-circuit television, permit- 
ting direct observation and reconnais- 
sance in places and locations hereto- 
fore inaccessible to existing TV camera 
equipment. In airborne and mobile 
use, the ultra-miniature camera prom- 
ises quality television with savings in 
vital space and power. The camera 
can be operated in the palm of the 
hand, used with an attachable pistol- 
grip handle, bolted to wall or floor, 
or mounted on a tripod. It is the first 
TV camera of its type to incorporate 
a photoelectric iris control, which auto- 
matically activates specific camera cir- 
cuits to compensate for changing light 
levels. The control enables the cam- 
era tO accommodate changes in the 
order of one hundred to one.—ENpD 
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H. H. Arnold Squadron, Long Island, N. Y., Cited for 
its outstanding program designed to better acquaint the Long 
Island communities with their role in aviation, and to dramatize 
the importance of aviation in the American way of life. 


At Long Island’s H. H. Arnold Squadron program (see below), from left: 
Republie’s Walter G. Bain; former GOP National Chairman Leonard Hall; 
Fairchild’s George F. Chapline; and George S. Trimble of the Martin Co. 





If its first formal program is any 
indication of things to come, you'll 
be hearing a lot about the H. H. Arnold 
Squadron on New York’s Long Island. 

Picking up the Jet Age theme, the 
Squadron is sponsoring a series of 
four programs designed to dramatize 
the importance of airpower and its 
relationship to the development of 
the community, and at the same time 
to focus public attention on Long 
Island’s place in the nation’s airpower 
picture. 

The first program, held in Decem- 
ber, was billed as “Air Industry Re- 
ports.” Leading aviation industry rep- 
resentatives discussed the role indus- 
try plays on the Island and showed 
how that role fits into the national 
defense picture. Ken Ellington, vice 
president of the Republic Aviation 








ee 
At MeClellan AFB, Calif., Clive Davis 
of Capital City Squadron interviews 
Maj. H. M. Nix and M/Sgt. Jim Hender- 
son for “Jet Age” weekly radio show. 


Corp., as program chairman, worked 
with Lou Davis, the Squadron Com- 
mander and public relations manager 
for Fairchild’s Engine Division, in 
staging the event, which attracted a 
capacity audience of 375. 

Mr. Ellington introduced the four 
speakers on the panel, who were: 
Carl A. Frische, vice president in 
charge of engineering for the Sperry 
Gyroscope Co.; George F. Chapline, 
vice president and general manager of 
Fairchild’s Engine Division; Walter 
G. Bain, vice president and general 
manager of the Republic Aviation 
Corp.; and Robert L. Hall, vice presi- 
dent of Grumman Aircraft Corp. Each 
presentation was followed by a ques- 
tion-and-answer period. 

The guest speaker at the dinner 
was George S. Trimble, Jr., vice presi- 
dent in charge of engineering for the 
Martin Co., whose topic was “The 
Expanding Horizons in Aviation.” 

Mr. Ellington, who served as one 
of the panelists at AFA’s second na- 
tional Jet Age Conference in Wash- 
ington last month, has announced 
these plans for the remaining three 
programs: February 14—“Youth Looks 
at Military Careers,” chairman: Car- 
lyle Jones, director of public relations 
for the Sperry Rand Corp.; late 
March or early April—“Classroom in 
the Sky,” chairman to be appointed 
by the Air Transport Committee; and 
May 20—“Long Island Pioneer Day,” 
chairman: Jack Retaliatta, Grumman 
Aircraft public relations director. 

The accomplishments of this unit 
earn it AFA’s “Squadron of the 
Month” citation for March. 





Lou Davis, right, Arnold Squadron 
Commander, chats with Ken Ellington 
and guest speaker George S. Trimble. 


Dr. John F. Victory, Executive Sec- 
retary of the National Advisory Com- 
mittee for Aeronautics, was the guest 
speaker at the January luncheon meet- 
ing of the Greater Miami Squadron, 
marking the second time that Dr. Vic- 
tory has appeared before the Squad- 
ron. More than 150 members and 
guests were on hand. 

Dr. Victory, who’s been on the staff 
of NACA since 1915, is a walking en- 
cyclopedia of aviation history. He im- 
pressed on the group that this nation 
is rapidly losing the race with Russia 
for leadership in technological superi- 
ority. He also predicted that “within 
the lifetime of people in this room,” 
men would fly to the moon and back 
safely. 

Alan Cross, Florida Wing Com- 
mander, arranged the program. Dr. 
Victory was introduced by Grover 
Loening, a pioneer aviation engineer, 
designer, builder, and pilot, who now 
lives in Miami. 


On March 2, Northern Californians 
will be treated to a “Manpower for 
Airpower” Symposium, co-sponsored 
by the Capital City and Sacramento 
Squadrons. It promises to be an out- 
standing program. 

John R. Alison, a past AFA Presi- 
dent and Board Chairman, and now 
a Director, will head the list of As- 
sociation representatives. Speakers 
include California’s Gov. Goodwin 
Knight; the Hon. David Smith, Assist- 
ant AF Secretary; Donald Douglas, 
Jr.; Brig Gen. Alfred Kalberer, 14th 
Air Division Commander; Dan Kim- 

(Continued on page 105) 
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Safe, Efficient 


.-- Time Saving 


COAST to COAST DIRECT TRANSPORT 








for Shippers of Aircraft, Aircraft Engines and Component Part ] 


















Between [ag ond Aircraft, Aircraft Engines 
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am: Ay a 

Between FETT ong eee Heavy Machinery, Equipment and Bulky Articles. oo. WS ' = 





Between States Designated by A and General Commodities, except new pas- 
Ports of Entry on the Pacific Coast and senger cars, commodities moving in 
these on U.S.-Canadian Boundaries. tank vehicles, and dangerous articles. 





(Traffic moving to or from Alaska only.) 


The ability to serve and DELIVER, praved by USAC, assures speedy through shipment of your 
important consignments. Numerous established terminals, strategically located throughout the country, 
enable USAC to expedite the safe and efficient handling of critical defense materiel. 


USAC is authorized to transport from West of the Mississippi to the East, East of the Mississippi to the 
West, as well as in all areas East of the Mississippi. Shippers of aircraft, aircraft engines and other air- 
craft components, can depend on prompt safe delivery, via USAC. ° 


A fleet of tractors and specialized trailers, built to the needs and requirements of the Industry, assures 
top efficiency. USAC is equally qualified and proficient i in the handling of over-dimensional, overweight, 
expensive or delicate cargoes. Time and cost savings are obvious since USAC direct-routing eliminates 
changes of equipment and driver personnel. 


Direct one line delivery — guaranteed. Write, wire or phone — we'll be glad to tell you more. 


USAC TRANSPORT, INC. 


Executive Offices 
‘WOODWARD 3-7913 _ 457 W. FORT STREET DETROIT 26, MICHIGAN 
Branch Offices Throughout The United States 
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ball, president of the Aerojet-General 
Corp.; Nicholas DeWitt from Har- 
vard’s Russian Research Center; and 
Brig. Gen. Kenneth Gibson, Com- 
mander, 8th Air Division. 

The smooth-working combination 
of the well established Capital City 
Squadron and the recently reactivated 
Sacramento Squadron promises to be 
a tough one for other AFA units to 
match, 


Col. Barney Oldfield, Air Defense 
Command information services officer, 
was the guest of honor in December 
at a luncheon sponsored by the 
Oahu AFA Squadron, commemorating 
the fifteenth anniversary of Pearl Har- 
bor (see cut, below). 

Plans for this memorial luncheon, 
which it is hoped will become an an- 
nual program, were made by Roy Lef- 
fingwell, AFA Vice President; Charles 
Fern, Wing Commander; Tom Rice, 
Squadron Commander; and Maj. 
Sammy West, ISO for the Pacific Air 
Force. 

At one time Oahu was one of the 
most active Squadrons in AFA and 
was always well represented at the 
national conventions. We hope this 
program is an indication that the unit 
is on the way back to top activity. 


Capt. Iven C. Kincheloe, the Ko- 
rean jet ace and USAF test pilot who 
last summer set the 126,000-foot alti- 
tude record in the Bell X-2, was 
the guest speaker at the January 22 
luncheon of the San Francisco Squad- 
ron, held at the Elks Club. 

This was the seventeenth in the 
Squadron’s highly successful “Air- 
power in Action” luncheon series. As 
a result of the series, the Squadron 
now is recognized as the airpower 
authority in San Francisco. 

Also at the January meeting, nomi- 
nations for 1957 Squadron officers 
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‘As A Flight Engineer with T WA 
Enjoy Security Plus Opportunity 


TWA needs flight engineers to man the newest, finest aircraft 
available. This opens an opportunity for you to begin building 
an interesting and profitable career with Trans World Airlines. 
Also TWA offers you these benefits: a retirement program, sick 
leave, group insurance, paid vacations, liberal free transportation 
for you and your family each year. Besides security you are 
offered a wonderful opportunity for the future. 


After a five months’ training period (with student pay), your 
pay as a Flight Engineer will start at $485 a month 
($545 if you fly international) with regular increases every 
six months for the first two years. Assuming the normal 
progression in the type of equipment to which you are assigned, 
starting your third year and flying 85 hours a month your salary 
would be $725 a month, $810 beginning with your fifth year 
and $965 beginning your eighth year. 


If you can meet the qualifications, apply today and start 
a future with Security PLUS Opportunity. 


QUALIFICATIONS: Age 23 - 35; 5/7” to 6/2”; High school 
diploma — or equivalent; Four years broad aircraft 
maintenance experience; Must be able to obtain CAA A&E 
licenses and pass Class II CAA physical — no waivers. 


If you meet these requirements act now. Write today 
R. Paul Day, Employment Manager, 
for an application form. 


TRANS WORLD AIRLINES 


Kansas City, Mo. 





were announced. The election was to 
be held by mail in order to give all 
780 members of the unit a chance to 
participate in the Squadron affairs. 
The Nominating Committee, ap- 
pointed by Commander Cliff Griffin, is 
made up of all ten past Squadron 
Commanders, only one of whom is 
unable to participate actively (he’s on 
active duty with a SAC outfit). 

The Squadron’s big social event of 
the year—the annual Christmas party 
—was held at the Montclair Restaurant. 
More than 100 members and their 
guests attended the party, for which 
Bill Berman was program chairman. 


At luncheon given for him by Oahu AFA Squadron ( see text), Col. Barney Old- 
field poses with (from left) Col. George Commenator, Hickam AFB deputy com- 
mander; Brig. Gen. Ralph Koon, Pacifie AF vice commander; Colonel Oldfield; 
Tom Rice, Oahu Squadron Commander; and Chaplain (Capt.) Carroll N. Anderson. 
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At this writing, plans were being 
made for the third Squadron-spon- 
sored tour for civic leaders of a near- 
by Air Force installation. The first 
two such tours resulted in a great 
deal of interest, publicity, and a num- 
ber of new members for the San Fran- 
cisco Squadron. 


The Hoyt S. Vandenberg Squadron, 
of Detroit, since last summer has held 
seven successful major airpower pro- 
grams. The most recent was held at 
Lessinger High School, in suburban 
Oak Park, where 145 students, their 
families, and guests, saw an. F-86 
Sabrejet, from Wright-Patterson AFB, 
on display, demonstrations of flight 
safety equipment by members of the 
94th Fighter Squadron, films on air 
defense, and heard an address _ by 
Maj. Max Gurman, ISO fer Tenth Air 
Force at Selfridge AFB.: Russell 
Lloyd, Vandenberg Squadron Com- 
mander, also spoke, and presided at 
a reception given for area educators. 

Mr. Clarence Baad, principal of the 
Oak Park high school system, was the 
honored guest. The program was 
planned to educate the youth of the 
area, and their parents, on the prob- 
lems and challenges of the Jet Age. 


CROSS COUNTRY. . .. The Rob- 


(Continued on following page) 
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AFA N EWS CONTINUED 


ert S. Hart Squadron of New Orleans 
at presstime was hoping to duplicate 
its past year’s success in the 1957 
Mardi Gras parade. Last year the 
Squadron won first prize in its divi- 
sion with a float featuring a ten-foot 
model of the Convair F-102. . . . Miss 
Joanne Alford, AFA’s “Miss Air- 
power,” has recovered from her re- 
cent illness and is again on her lecture 
tour to the West Coast, then the 
Southeastern and Southwestern states. 
. . . Jack Gross, an AFA Director, has 
been chosen Chairman of the Harris- 
burg, Penna., Chamber of Commerce 
Military Affairs Committee. . . . Ex- 
ecutive Director James Straubel is 
scheduled to speak to the Arnold Air 
Society Area C Conference in Wash- 
ington in March; AFA President John 
P. Henebry will be a guest speaker at 
the National AAS Conclave at the 
Hotel New Yorker, New York City, 
on April 17... . New AFA Squadrons 
are being organized in St. Paul, 
Minn.; Orange County, Calif.; and 
Rochester, N. Y. . . . The Florida 












The youngsters make a day of it as four members of the Greater Pittsburgh ‘ : ; 
Squadron’s Auxiliary (shown at the foot of the loading ramp) and Bob Patter- Wing, under the direction of Alan 
son (at the top of the ramp), a pilot for Capital Airlines and a member of Cross, plans a Fiftieth Anniversary 
the Squadron, show one of Capital Airlines’ new Viscounts to members of the Salute to the USAF in Miami, tenta- 
Pittsburgh Squadron “Falcons” during the recent tour of the Pittsburgh airport. tively scheduled for March 30.—Enp 
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Prevents scratching 
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LMEE...with its broad applications to Airborne 
Weapons Control Systems...is another LMEE 
contribution to new uses of 
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U. S. Air Force Photo 


Designed basically for night photographic work, the Martin RB-57 is employed by USAF TAC, powered by two Wright J-65 jet engines. 


WADC’S WEAPONS GUIDANCE LABORATORY GIVES 
ACCURACY TO AIR FORCE BOMBS, MISSILES AND AIRCRAFT 


The Weapons Guidance Laboratory at the Air Research 
and Development Command's Wright Air Develop- 
ment Center performs applied research and develop- 
ment of all Air Force weapons guidance equipment. 

Included under this broad category are airborne 
bombing systems and equipment, weapon defense sys- 
tems, offensive fire control systems, missile guidance 
equipment, electronic jamming systems, chaff systems, 
navigation systems, manual navigation aids and special 
test equipment peculiar to the requirements of the 
weapons guidance systems or equipment. In addition, 
all components of the foregoing are the province of this 


This is one of a series of ads on the technical 
activities of the Department of Defense 


laboratory. The facilities available for these studies 
include various gun ranges, temperature and altitude 
chambers and other specialized test and evaluation 
installations. 

Weapons Guidance is one of the laboratories that 
form the Wright Air Development Center. WADC, in 
turn, is the largest Center under the Air Research 
and Development Command. At its location at Wright- 
Patterson Air Force Base, Ohio, upward of 10,000 mili- 
tary and civilian workers are engaged in research, devel- 
opment and testing of aircraft, guided missiles and all 
types of associated flight and ground equipment. 
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DIVISION OF SPERRY RAND CORPORATION 
31-10 Thomson Avenue, Long Island City 1, New York 


Beverly Hills, Cal. ° Dayton, Ohio 


of unusual abilities can find a future at FORD INSTRUMENT COMPANY. Write for information. 


Engineer of Ford Instrument Company check- 
ing unit designed by the Company for the Air 
Force to be certain that its magnetic effects 
will not affect other instruments in the aircraft. 
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stretched lazily. He walked to 

the door of the van and opened 

it and then shut it hastily. “Brrr,” he 

said, shivering. “Still snowing like 
mad, Sam.” 

The other man looked up from his 


R vers McCracken yawned and 


book and asked, “Heavy snow?” 


“Yeah, real thick.” McCracken 
looked at the weather board. “They’re 
calling the ceiling zero and visibility 
a quarter.” 

“Do you think we could paint any- 
thing in this snow, Mac?” 





By Maj. Robert E. Fuerst 


McCracken shrugged. Radar was a 
funny thing sometimes. Thick snow- 
flakes like these could be just as bad 
as heavy rain in a thunderstorm. “I 
don’t know, Sam. But who’s gonna 
be flying in weather like this?” 

He wandered over to the thermos 
and refilled his cup. Yes, traffic was 
practically at a standstill on days like 
this. When he came on shift at noon 
there had been some talk of a Gooney 
Bird taking off in the afternoon, but 
it was almost three now. They had 

(Continued on following page) 
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COLD SWEAT IN THE SNOW 








CONTINUED 





evidently decided to cancel the flight. 

He turned toward Sam and asked, 
“How long has it been snowing, any- 
how?” 

“Three or four hours at least.” 

“No, 1 mean how many days. It 
seems like we’ve had snow every day 
for the past month.” 

“Last Thursday it didn’t snow any. 
I think this is the fifth day now.” 

McCracken shook his head. “Misawa 
Air Base. They can give it back to the 
Ainus as far as I'm concerned.” Mi- 
sawa was no place to spend a winter; 
only one other Air Force base in 
Japan was farther north. Oh well, it 
was warm and cozy inside the GCA 
van. 








“Rog. We'll have a chance now to 
see if this heavy snow interferes when 
we try to follow this bird out.” 

McCracken adjusted the radar 
equipment and stood before the glow- 
ing scope. To be truthful, he had his 
doubts about this one. Heavy precipi- 
tation could cause returns. that blotted 
out a target completely. He'd seen it 
happen. And it was a frightening 
thing to watch the radar become use- 
less just when it was needed most, 
in heavy rain or snow. Good thing 
this ship was going out instead of 
arriving. 

“He’s rolling now,” said Sam over 
his shoulder. 

McCracken nodded, and stared in- 


) 


As the electronic arm swept around the scope, a flat blip glowed abruptly. 


He picked up a magazine and re- 
turned to his chair. “You know, Sam, 
there’s one thing about this. . . .” 

The phone interrupted his words 
and he reached for the instrument. 
“GCA. Sergeant McCracken.” 

“Mac, this is Andy up in the tower. 
There’s a Charlie four-seven taxiing 
out for take-off. Triple-five nine.” 

“Rog, Andy. Thanks.” 

Sam looked up. “Business?” 

“An outbound.” He strode to the 
door and took another glance out and 
then returned, shaking his head. “The 
Gooney Bird. He’s going after all.” 

Sam moved to the VHF set and 
pushed the channelization button. “I'll 
monitor the tower.” 
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tently at the scope. There were no 
weather returns, nothing on the glass 
circle except the usual ground clutter. 
It was too early to pick up the plane 
yet. Or was it? As the electronic arm 
swept around the scope and passed 
a point to the west, a flat blip glowed 
abruptly, a thin greenish line that be- 
came rejuvenated whenever the arm 
swept past it on a steady circuit as 
the skies were scanned. A clear, clean 
blip. 

McCracken scratched his head. “I 
don’t believe it.” 

“What?” 

“Sam, this thing’s giving one of the 
nicest returns you could ask for. Come 
over here and see for yourself.” 












Sam took off his earphones, stoa 
up, and walked to the scope. Seeir 
the unmistakable crawling echo of th 
C-47, he shrugged and said, “It’s 
beaut, all right. Surprising.” A tra 
mission from the tower splattered 
silence, and he returned to his cha 
and put the headset on and listene 

Mac continued to watch the b 
as it slowly drifted westward and th 
began gradually turning to the le 
In the middle of the turn the blip 
stopped curving and crawled along 
straight line again. Mac was puzzle 
And then out of the corner of his e 
he saw Sam waving at him excitedly, 
Apparently there was something inter 
esting going on and he slipped on 
headset. 

“... to Misawa. I say again, this 
Air Force 5559 declaring an eme 
gency. My left engine is inoperati 
and I am returning immediately 
Misawa. Over.” 

“Wow,” said Mac, glancing at Sa 
“Rough.” He studied the blip inten 
now; it had begun a slow turn to t 
right. 

“Roger, 5559,” said the tow 
“Understand that you have an em 
gency. Do you... ?” 

The phone broke in and Mac lift 
an earphone and answered, “GCA. 
Sergeant McCracken.” mn 

“Tower, Mac. There’s a Charlie 
four-seven in trouble about ten miles 
west. He’s got one engine. .. .” 

“I know, Andy. We've been moni- 
toring your frequency. We have radar 
contact with him now and can take f 
him whenever he’s ready. It’s a good 
contact.” 

“Roger, Mac. He’s calling for GCA 
now. He’s got thirteen passengers on 
board. Four crew members.” 

“Okay, Andy. GCA out.” 

The C-47 continued its slow turn 
to the right and the pilot, finishing his 
conversation with the tower, switched 
to GCA frequency. “Misawa GCA 
from Air Force 5559. How do you 
read?” 

Mac squeezed the mike button and 
answered, “Air Force 5559, Misawa 
GCA. Read you five by five. Over.” 

“Roger, GCA. This is an emergency. 
I’m about ten miles west in a C-47. 
I have one engine feathered and a 
load of people on board. And I’m on 
instruments, picking up ice almost as 
fast as I can break it off. Request 
GCA assistance.” 

“Roger, 5559. Continue your turn 
to a heading of one-five-zero degrees 
and descend to two thousand feet. We 
have excellent radar contact.” 

“Roger, GCA. Will do.” 

(Continued on page 113) 
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AC’s NEW INERTIAL GUIDANCE SYSTEM— 


the 
Aonlever ... 


more intricate than a 
chronometer. .. infinitely 
more accurate! 


Even a chronometer need not be engineered down to the 
millionths-inch tolerances held in the AC Achiever— 

new inertial guidance system now in development at 
AC's Milwaukee plant. 


Unbelievable accuracy makes the Achiever one of the most 
important new guidance systems in America's 

arsenal of defense. What's more, this remarkable new 
device cannot be diverted from its course by 

radio or radar jamming or any other similar method. 


All this is thanks to a new concept in gyroscopic control and 
inertial guidance with a new-type gyro stabilization 

of uncanny precision, a phase of AC’s current work 

as a prime contractor to the Air Force. 


AC’s engineers are eminently qualified to take the most 
complex problems from the “dream stage” 

straight through final production. Because of this competence, 
they know that, for them, the future represents 
“Opportunities Unlimited”! 
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Mac looked at Sam for an instant 
and then returned to the scope. 
Things looked rough for triple-five 
nine. It was bad enough to be faced 
with a let-down in weather like this 
under ideal circumstances. With only 
one fan churning, it was a real per- 
spiration job. 

“GCA from 559, what is the pres- 
ent Misawa weather? Over.” 

Mac glanced at the weather board. 
“Five-five-nine from Misawa GCA. 
The 1530 observation is precipitation 
ceiling one hundred feet, sky ob- 
scured. Visibility three-sixteenths of a 
mile. Heavy snow. Wind west at eight 
knots. Over.” 

There was a moment’s silence and 
he could picture the pilot’s frown as 
the report came through. Presently 
the pilot answered, “Roger, GCA, 
understand.” 

The blip moved in closer and Mac 
waited a little longer and then said, 
‘Five-five-nine, turn left now to a 
heading of one-zero-zero. This is your 
downwind leg.” 

Slowly he watched the blip crawl 
on, moving over the green scope like 
a tiny motorboat crossing a large 
smooth lake. 

“Descend to 1,000 feet now,” he 
said. 

“Roger.” 

He glanced at the precision scope 
nearby. No weather returns on it 
either. They needed every break they 
could get; with weather down this 
low and engine trouble aloft, it would 
be too much if the radar equipment 
itself failed or was sabotaged by the 
weather. He returned to the search 
scope and called again. 

“Five-five-nine from GCA. Turn 
left now to a heading of zero-one-zero 
degrees. This is your base leg.” 

“Roger, GCA.” 

There was a frantic waving from 
Sam. He looked up and saw Sam 
write a weather observation on the 
board. Special at 1542, down to zero- 
zero! Mac felt a dryness in his throat 
and »sked, “What are they forecast- 
ing?” 

Sam extended his right hand, thumb 
downward. “No change. Continued 
zero-zero for the rest of the afternoon 
and evening.” 

Slowly Mac shook his head from 
side to side and then reached for the 
Microphone. “Air Force 559 from 
CCA. Over.” 

“Go ahead, GCA.” 

“Special weather observation at 
1542. Ceiling zero, sky obscured. 
Visibility zero. Heavy snow. Over.” 

There was a pause and again he 
suffered with the man up in the 
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J-33's at Southwest Airmotive engine plant. 
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middle of it, the man at the controls. 
He was all alone, separated from the 
rest of the world, and he was in bad 
trouble. 

“Roger, GCA. What is the forecast 
for the next hour?” 

“No change.” 

“Roger, understand. I can barely 
maintain altitude so we'll continue the 


‘ approach.” 


It was at times like this that he 
felt an admiration for the men who 
were in the flying game. Here was 
a guy really on the spot. He was hob- 
bling along in a crippled ship, fight- 
ing through ice and snow, responsible 


for the lives of sixteen people, facing 
a dangerous let-down to zero-zero con- 
ditions, and knowing there was plenty 
of chance-that during the next few 
minutes he would wind up in a flam- 
ing mass of molten metal. And yet 
his voice was calm, he spoke without 
fear, and for all practical purposes it 
was routine. How many men in other 
jobs, in other walks of life, could 
quietly meet danger in this same 
fashion? 

Well, it was about time to turn him 
over now. One last instruction. “Five- 
five-nine from GCA. Turn left now to 

(Continued on following page) 
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I’m hiding. 





is Cancer?, 


The American Cancer 
Society says that too 
many people die of it, 
NEEDLESSLY ! That’s why 
I have an annual medical 
checkup however well I 
feel. I know the seven 
danger signals. And 
when I want sound 
information, I get it 
from my Unit of the 


AMERICAN CANCER SOCIETY -% 


114 











COLD SWEAT 





a heading of two-eight-zero. This. is 
your final.” 

“Roger, GCA.” 

The blip began a slow curve to the 
left and Mac nodded at Sam. “He’s 
in the gate, Sam. Take him away.” 

He received Sam’s wave in acknow]- 
edgment and leaned back. for a 
breather, although he couldn’t get rid 
of the tenseness. Time was growing 
short. 

“Air Force 559 from GCA. This is 
your final controller. How do you 
read?” 

“Read you loud and clear, GCA.” 

“Roger, 559. You need not ac- 
knowledge any further transmissions. 
ee eee 

Mac slipped over for a coffee re- 
fill as emergency instructions ,were 
issued. Very likely the pilot could 
never swing an emergency go-around 
even if he had to. No, he’d better be 
right the first time. 

“You are now six miles from touch- 
down, approaching the glide path. 
Begin a standard rate of descent.” 

Mac stared at the blips. Everything 
seemed normal. And no clutter from 
weather returns. He was a little high, 
but not serious. 

“You are slightly high on glide 
path, 559. Increase your rate of 
descent.” 

It’s a wonder he wasn’t twice as 
high, thought Mac. Lots of guys who 
lost an engine had a tendency to 
linger a hundred feet or more above 
the glide path. 

“You are right on course, 559. One 
mile from touchdown now.” 

A fine run so far, thought Mac. 
Glancing sidewards, he noticed it was 
still zero-zero. And still heavy snow. 
He crossed his fingers. The old boy 
needed all the help he could get. Only 
seconds to go now. 

“You are approaching the end of 
the runway.” 

Was the blip drifting to the left, 
away from the centerline? Don’t make 


a mistake now, buddy. Don’t slip up 
when you're almost down. Ah, there 
it was, in the middle again, splitting 
the center line exactly. Good hei 
too. Just hold it. = 

“You're over the end of the rum 
way, 559.” : 

Mac stared hard. The blip wag 
merging with the ground line now 
and he couldn't tell what was. going 
on. He slipped off the headset. aa 


dashed to the door and opened it, but 


couldn’t see more than a few feet, 
Straining, he tried to catch the sound” 
of engines but could hear nothing 
except the swish of the falling snow- 
flakes. 

And then abruptly he heard crack 
ling through the headset lying on the 
desk and at the same time heard the 
muffled noise of engines as the ship 
came abreast of the GCA van. The 
pilot had made it! : 

Swiftly he returned to his ear- 
phones and listened. 

“, . . and here we are. A mighty 
fine job, GCA. Thanks.” 

“Roger, 559, GCA out.” 

He smiled at Sam who was wiping 
imaginary sweat off his brow in relief. 
Sam put down his earphones and 
walked over for coffee. 

Still smiling, Mac removed the 
headset and glanced at the scope. 
Startled, he leaned forward. “Hey, 
Sam,” he called over his shoulder. 


_ “Come over here a second.” 


He waited until Sam stood behind 
him and then motioned toward the 
scopes. They were covered now with 
large echoes, slow-drifting blobs of 
weather returns. 

The two men stared for a moment 
and then Mac grinned and said, “We 
were lucky, Sam. Good thing he didn't 
have to go around.” 

“Yeah, we could never do it now.” 

Mac shivered and then strode to 
the coffee jug. Filling his cup, he said, 
“A man needs a drink after one like 
that!”—ENp 





ABOUT THE AUTHOR 


Adventure is a common thing in the flying business, and real-life flying yarns 
often rank with the most dramatic stories fiction has to offer. Such is the case 
with this story, which is based on an actual AACS “save” that took place at 
Misawa AFB, in northern Japan, just over a year ago. At that time the author, 
Major Fuerst, was with the 1809th AACS Group, on Okinawa. In his story 
he has changed the names of the GCA operators who were on duty, since he 
was not able to talk with them personally. Major Fuerst has written one other 
article for Arr Force—“Grace Was a Killer” in the September ’55 issue, in 
which he told the story of a typhoon that swept over Okinawa. Since January 
of this year Major Fuerst has been with the 501st Tactical Control Group in 
Europe. We're pleased to be able to print his latest offering for us at a time 
when his new book, The Typhoon-Hurricane Story, is going on sale (see re 
view in “Airman’s Bookshelf,” on page 12). 
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AiResearch 
Cabin Air 
Compressors 


Latest designs will soon appear on the most modern 
turbo-jet (unit shown) and turbo-prop air transports 


experience in every problem of 


ALR COMPRESSORS + 


Cabin air compressors by 
AiResearch are turbo-driven, shaft- 
driven or hydraulically-driven. 
They provide cabin airflows up to 
6) pounds per minute at 40,000 
feet, with pressure ratios up to 4.3. 
Their dependability and durability 
have been service-proved by the 


THE 


Designers and manufacturers of aircraft systems and COMPONENLS : REFRIGERATION SYSTEMS. « PNEUMATIC VALVES AND CONTROLS + TEMPERATURE CONTROLS 
GAS TURBINE ENGINES + CABIN PRESSURE CONTROLS” + HEAT TRANSFER EQUIPMENT + ELECTRO-MECHANICAL EQUIPMENT + ELECTRONIC COMPUTERS AND CONTROLS 


TURBINE MOTORS «+ 





most extensive experience in this 
field — 4000 of these units are now 
in operation. 

These compressors are integrated 
into complete air conditioning sys- 
tems. The utmost compatibility is 
assured, since AiResearch manu- 
factures every component and has 


interrelationship between compo- 
nents. We have assumed complete 
system responsibility in this field 
for many of America’s finest pres- 
ent and projected airliners. 

Whether your problem involves 
components or complete systems, 
we invite your inquiries. 


CORPORATION 
AiResearch Manufacturing Divisions 


Los Angeles 45, California... Phoenix, Arizona 


tape 


























mis 8 AFA 


OBJECTIVES 





The Air Force Association is an independent, non-profit, airpower organization with no per 
- sonal, political or commercial axes to grind; established January 26, 1946; incorporated 
February 4, 1946. 








e To assist in obtaining and maintaining adequate airpower for national security and world peace. ¢ To keep AFA members and the 


public abreast of developments in the field of aviation. ¢ To preserve and foster the spirit of fellowship among former and present 


personnel of the United States Air Force. 


MEMBERSHIP 





“ 
















Active Members: Individuals honorably dis- 
charged or retired from military service 
who have been members of, or either as- 
signed or attached to the USAF or its 
predecessor services, or who are currently 
enrolled in the Air Force Reserve or the 
Air National Guard. $5.00 per year. 

Service Members (non-voting, non-office 
holding): Military personnel now assigned 


OFFICERS AND DIRECTORS 





or attached to the USAF. $5.00 per year. 
Cadet Members (non-voting, non-office 
holding): Individuals enrolled as Air Force 
ROTC Cadets, Civil Air Patrol Cadets, or 
Cadets of the US Air Force Academy. $3.00 
per year. : 

Associate Members: (non-voting, non-office 
holding): Individuals not otherwise eligi- 
ble for membership who have demonstrated 








their interest in furthering the aims ga 
ses of the Air Force Associatic 


.00 per year. 

Industrial Associates: Companies affiliati 
with the Air Force Association on a n 
membership status that receive subscrips 
tions to AIR FORCE Magazine and special 
magazine supplements known as Indus : 
Service Reports. 


















JULIAN B. ROSENTHAL, Secretary 
630 Fifth Ave. 
New York 20, N. Y. 


Regional Vice Presidents: Thomas C. Steb- 
bins, 66 Uxbridge St., Worcester, Mass. 
(New England); Leonard A. Work, 511 
Clarence Ave., State College, Penna. 
(Northeast); William W. Spruance, RFD 1, 
Wilmington, Del. (Central East); Alex G. 
Morphonios, 3131 16th St., Miami, Fla. 
(Southeast); Jerome Green, 23090 Park- 
lawn, Oak Park 37, Mich. (Great Lakes); 
Edwin A. Kube, 4516 42nd _ Ave., South, 
Minneapolis, Minn. (North Central); Fred 
O. Rudesill, 516 Sadie Ave., Metairie, La. 
(South Central); J. Chesley Stewart, 1423 
Locus St., St. ‘Louis 3, Mo. (Midwest); 
Clements McMullen, 515 Lamont Ave., San 
Antonio 9, Tex. (Southwest); Gwynn H. 
Robinson, P. O: Box 106, Colorado Springs, 
Colo. (Rocky Mountain); Winfield G. 
Young, 2039 E. 103 St., Seattle 55, Wash. 
(Northwest); Charles O. Morgan, Jr., 1310 
Mills Tower, San Francisco, Calif. (Far 
West); Roy J. Leffingwell, P. O. Box 2450, 


WING COMMANDERS 


JOHN P. HENEBRY, President 
Box 448 
Park Ridge, Il. 
GILL ROBB WILSON, 
Chairman of the Board 


366 Madison Ave. 
New York 17, N. Y. 


Honolulu, T. H. (Pacific Ocean Area). 

Directors: John R. Alison, c/o Northrop 
Aircraft, Inc., Hawthorne, Calif.; George 
A. Anderl, 412 N. Humphrey Ave., Oak 
Park, Ill.; Walter T. Bonney, 9414 St. An- 
drews Way, Silver Spring, Md.; Benjamin 
W. Chidlaw, 23555 Euclid Ave., Cleveland, 
Ohio; John J. Currie, 175 E. Railway Ave., 
Paterson, N. J.; Edward P. Curtis, 343 State 
St., Rochester 4, N. Y.; James H. Doolittle, 
100 Bush St., San Francisco 6, Calif.; 
Joseph J. Foss, Governor’s Office, Pierre, 
S. Dak.; Jack B. Gross, 2933 N. Front St., 
Harrisburg, Penna.; George D. Hardy, 
3403 Nicholson St., Hyattsville, Md.; Robert 
S. Johnson, 235 S. Brixton Road, Garden 
City, L. I., N. Y.; Michael Kavanaugh, 925 
Golden Gate, San Francisco, Calif.; Arthur 
F. Kelly, 6060 Avion Drive, Los Angeles 45, 
Calif, George C. Kenney, 23 W. 45th St., 
New York 36, N. Y.; Thomas G. Lanphier, 
dr., 3165 Pacific Highway, San Diego 12, 









SAMUEL M. HECHT, Treasurer 
The Hecht Co. 
Baltimore 1, Md. 
Calif.; Stephen F. Leo, Sverdrup & Parcel, 
Cafritz Bldg., Washington, D. C.; Carl J,” 
Long, 1050 Century Blidg., Pittsburgh 23) 
Penna.; Hardin W. Masters, 621 N. Robinson, © 
Oklahoma ay Okla.; Peter J. Schenk, 16! 
Las Canoas Rd., Santa Barbara, Calif.; C, RB 
Smith, Apt. 4-A, 510 Park Ave., New Yo. 
22, N. Y.; Carl A. Spaatz, 9405 Oak Lane 
ma A se, Md.; Arthur C. Storyz, 
1807 N. 16th St., Omaha, Nebr.; Harold 
Stuart, Suite 1510, Nat’l Bank of : 
Bidg., Tulsa, Okla.; James M. Trail, Be 
1098, Boise, Idaho; S. Ernest Vandiver, 
Lavonia, Ga.; T. F. Walkowicz, Suite 5600,” 
30 Rockefeller Plaza, New York 20, N. ¥s_ 
Frank W. Ward, 257 Lake Shore Dr., Battle 
Creek, Mich.; Morry Worshill, 2223 High- 
land Ave., Chicago 45, Ill; Msgr. Wil 

F. Mullally, National Chaplain, 4924 Ban- 
croft Ave., St. Louis 9, Mo., ex-officio mem- 
ber; William Sparks, National Comman- 
der, Arnold Air Society, University of 
Denver, Denver, Colo., ex-officio member. 











































































































Thomas E. Bazzarre, Jr., Beckley, W. Va.; 
Girard A. Bergeron, Warwick, R. I.; Wal- 
lace Brauks, St. Louis, Mo.; Paul Canonica, 
Pueblo, Colo.; Curtis Christensen, Van Nuys, 
Calif.; Philippe Coury, Readville, Mass.; 
Robert Cox, Harrisburg, Penna.; Alan Cross, 
Miami, Fla.; Irvin F. Duddleson, South Bend, 
Ind.; C. J. Fern, Honolulu, T. H.; Paul Fonda, 
Hagerstown, Md.; Wayne Fredericks, Bat- 


COMMUNITY LEADERS 


tle Creek, Mich.; William H. Hadley, Little 
Rock, Ark.; Clyde Hailes, New Orleans, La.; 
Ken Hamler, illington, N. J.; Harold R. 
Hansen, Seattle, Wash.; Thomas Hogan, 
Mississippi City, Miss.; Joseph Jacobs, Og- 
den, Utah; Arland L. James, Albuquerque, 
N. M.; Hardin W. Masters, Oklahoma City, 
Okla.; Robert N. Maupin, Cheyenne, Wyo.; 





Herbert McCormack, Milwaukee, 
Robert H. Mitchell, Portland, Ore.; Charles 
P. Powell, Mobile, Ala.; Walter L. Savage, 
Washington, D. C.; William Stein, New York, 
N. Y.; Ernest Vandiver, Atlanta, Ga‘; Rob- 
ert Vaughan, Mt. Prospect, Ill.; Frank W. 
Wiley, Helena, Mont.; Don Wohiford, 
Akron, Ohio; Glenn Yaussi, Lincoln, Nebr. 




















Akron, Ohio, James D. Wohlford, 247 Pierce 
Ave., Cuyahoga Falls; Albany, N. Y., LeRoy 
Middleworth, 387 Myrtle Ave.; Aliquippa, 
Penna., William Rohm, 1306 McMinn St.; 
Atlanta, Ga., Joel B. Paris, 2452 Ridgewood 
Rd., NW.; Arlington, Mass., Richard Carter, 
147 Jason St.; Baltimore, Md., Meir Wilen- 
sky, P.O. Box 3725; Bangor Me., Martin 
Cantor, 312 French St.; Baton Rouge, La., 
George Dean, P.O. Box 2454; Battle Creek, 
Mich., Stewart Mast, 190 W. Territorial Rd.; 
Berwyn, Ill., Walter R. Mahler, 6415 Roose- 
velt Rd.; Bland, Mo., Bruce Zulauf, RFD 
2; Boise, Idaho, C. B. Reese, P.O. Box 
1098; Boston, Mass., James Winston, 105 
Sagamore Ave., Winthrop; Brooklyn, N. Y., 
R. H. Kestler, 436 Lincoln Ave.; Chicago, 
iL, Robert Vaughan, 713 N. Pine, Mt. 
Prospect; Chicopee, Mass., Raymond J. 
Tomchik, 104 Granville Ave.; Cleve- 
land, Ohio, O. M. Fike, 22370 Coulter; 
Clifton, N. J., Betty Kalinczak, 156 Union 
Ave.; Colorado Springs, Colo., James Reilly, 
2818 Templeton Gap Rd.; Dallas, Tex., 
Paul Cain, 3906 Lemmon Ave.; Dayton, Ohio, 
Jack Jenefsky, 1428 Benson Dr.; Da na 
Beach, Fla.; William Wright, P.O. Box 1730; 
Denver, Colo., J. P. Swagel, 4770 Columbine 
St.; Detroit, Mich., Russell Lloyd, Renssa- 
lear Blvd., Oak Park; Elgin, Ill, Bruce 
Rice, 573 N. Grove Ave.; Enid, Okla., Clyde 
Dains, 430 S. Van Buren; Fairfield, Calif., 
Alan Engell, Box 521, Suisun; Flint, Mich., 
James Mitchell, 901 Buckingham; Fresno, 
Calif.; M. J. Brummer, 2017 Mariposa; Gulf- 
port, Miss., Louis Riefler, 2001 Curcor Dr., 


Miss. City; Hagerstown, Md., Jake Beard, 


831 Mulberry Ave.; Harrisburg, Penna., Wil- 
liam Lunsford, 3720 Brisban St.; Hollywood, 
Fla., Vincent Wise, 41 Edmund Rd.; Hono- 
lulu, T. H., V. T. Rice, 302 Castle & Cook 
Bidg.; Houston, Tex., Earl Shouse, 1009 
San Jacinto Bldg.; Kansas City, Mo., 
Wofford E. Lewis, 6031 Summit; Knoxville, 
Tenn., Laurence Frierson, c/o Hamilton 
Nat’l Bank; Lake Charles, La., L. R. Savoie, 
Gordon Bldg.; Mar, Colo., Arthur 
Kroell, Box 212; Lansing, Mich., Richard 
Pifer, 4415 De Camp St., Holt, Mich.; Las 
Vegas, Nev., Ray Culley, 2421 So. 5th St.; 
Lewistown, Pa., Peter Marinos, 17 W. 
Charles St.; Lexington, Mass., Harold E. 
Lawson, RFD; Lincoln, Nebr., Walter Black, 
726 Stuart Bldg.; Long Beach, ag 
Richard Trevor, 5363 The Toledo; Los 
Angeles, Calif., James Czach, 1729 W. 4th 
St., San Pedro, Calif.; Marietta, Ga., 
Joseph A. Sellars, 401 _S. Woodland Dr.; 
Meridian, Miss., James E. Baxter, Box 729; 
Miami, Fla., Robert Myer, Jr., Box 151, 
IAB; Miami Beach, Fla., John Peterson, 
4881 Lake Dr. Lane, So. Miami; Millington, 
N. J., Ken Hamler, Overlook Rd.; Milwau- 
kee, Wis., Elmer M. Petrie, 234 S. 74th St.; 
Minneapolis, Minn., Robert P. Knight, 806 
Morehead, White Bear Lake; Mobile, Ala., 
William Ross, 352 Durande Dr.; Nashville, 
Tenn., James Rich, 3022 23rd Ave. S.; New 
Orleans, La., Clyde Hailes, 5218 St. Roch; 
New York, N. Y., William Stein, 236 W. 
27th St.; Norman, Okla., Newton Moscoe, 
1303 Ann Arbor Dr.; Ogden, Utah, John 
Dayhuff, P. O. Box 1063; Oklahoma _City. 
Okla., Ted Findeiss, 1405 Sherwood Lane; 





Omaha, Nebr., Danforth Loring, 209 S. 19th 
St.; Park Forest, Ill., Albert Stein, 14 Ber- 
toldo Rd.; Philadelphia, Pa., Joseph Dough- 
erty, 1200 Agnew Dr., Drexel Hill; Phoenix, 
Ariz., James Shore, 3312 E. Coulter; Pitts- 
burgh, Penna, C. A. Richardson, 304 Hill- 
crest Ave.; Portland, Ore., Thomas Moore, 
517 Corbett Bldg.; Sacramento, (Calif, 
Frank Grow, 3841 El Ricon Way; St. 
Joseph, Mich., Ral A. Palmer, 2522 
Thayer Dr.; St. Louis, Mo., Ken Wander, 
8804 Swifton Ave.; San Diego, Calif, 
Rolan Bohde, 3035 Juniper St.; San Fran- 
cisco, Calif., Clifford Griffin, 610 California 
St.; San Juan, P. R., Jose Rivera, 207 Jose 
de Diego St., Rio Piedras; Savannah, Ga., 
Andrew Swain, 1931 Grove St.; Seattle, 
Wash., Harold Hansen, Exchange Bldg.; 
Shreveport, La., Frank Keith, 3805 Balti- 
more; Sioux Falls, S. D., Duane Corn- 
ing, 2713 S. Duluth Ave.; Spokane, Wash., 
Roy Hanney, Realty Bldg.; State College, 
Penna., D. H. McKinley, 642 Fairway Rd. 
Stockton, Calif., Norman Foote, 7616 St. 
Carlo St.; Syracuse, N. Y., J. William 
Lowenstein, 1026 Westcott St.; 

Fla., George Lyons, Jr., 707 W. River Dr.; 
Taunton, ss., Stephen Tetlow, P. O. Box 
423; Toledo, Ohio, Herman Thomsen, 4104 ' 
Fairview; Tonawanda, N. Y., James Lynett, 

725 Brighton Rd.; Trenton, N. J., Anthony 
Bliznawicz, 315 Hollyw Dr.; Washing- | 
ton, D. C., Walter Savage, 1500 Massachu- 

setts Ave., N.W.; Worcester, Mass., Charles | 
Cashen, 4 Othello St.; Yakima, Wash. 
Henry Walker, 6403 Summitview Ave. 
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Director of Industrial Relations: Robert C. Strobell 
Assistant for Reserve Affairs: Edmund F. Hogan 
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Executive Director: James H. Straubel 
Program Director: Ralph V. Whitener 








Organization Director: Gus Duda 
Assistant for Special Events: Herbert B. Kalish 
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FROM TOUCHDOWN 10 TAKE-OFF 


WITH A COMPLETE BENDIX SYSTEM FOR LANDING GEAR 


)aring ground contact, between touch- 


Wash., 
ollege, 


y Rd.; 
16 St. 


‘ 


wn and take-off, the safety of the 
ine and crew depends upon the 
failing teamwork of everything that 
akes up the landing gear system. 
Retractor actuation, control valves, 
se wheel steering, power braking, as 
Il as wheels, brakes and_ shock- 
isorbing struts—even tires—these are 
e things that make up the complete 
nding gear system. And it is vital that 


Bendix oivisics South Bend, wo. 


all components function together with 
split-second accuracy and efficiency. 
That is why Bendix specializes in 
complete and integrated landing gear 
systems. For, components that have 
been designed and engineered to work 
together give better and more depend- 
able performance than any arbitrarily 
assembled system. The components of 
a Bendix landing gear system are 
engineered as a matched set, then 


tested and tuned to work together like 
a trained crew. 

And there is a further important 
advantage in having one source com- 
pletely responsible for production and 
over-all operation on the airplane. 

So, when it comes to gear for landing, 
think and plan in terms of a complete 
landing gear system. Then we suggest 
you think of Bendix and Bendix 
Products Division at South Bend, Ind. 


“Condi” 


AVIATION CORPORATION 











Da Wy aaetaatstehate- 
is to space... 


as Aero-nautics is to earth 


In the fields of both AERO-NAUTICS and ASTRO-NAUTICS 
Convair is showing outstanding leadership. CONVAIR- Astronautics 
is today building in San Diego, California, a complete facility 
for research, development and manufacturing of the 

Atlas Intercontinental Ballistic Missile, a top priority project 
of the U.S. Air Force. The Atlas is the first of many vital 
astronautical projects which will lead mankind toward a better 
understanding of the universe in which he lives. 


CONVAIR 


YY. DIVISION OF GENERAL DYNAMICS CORPORATION - 








